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N ENGINEER is a_ gadgeteer & 
normally thinks in terms of detail. 
thinks in terms of nuts & bolts « 
jms at times to forget living values of 
jironment with which he is concerned. 
day we'll not talk about nuts & bolts 
jaew gadgets which are somewhat in 
fure of minor variations. We don’t 
ye new, bold progress to report — we 
jt have any new startling light sources 
| tell you about — but we are trying 
improve on what we have, both in op- 
(tion & application. 


day I’d like to talk in terms of new 
nking, new horizons, contributions to- 
Ird total environment. While the man 
ithe field probably thinks in terms of 
‘ail, yet there is continuing thought 
ng given to what we illuminating en- 
peers call “the living environment.” 
nl have come to realize that we can’t 
fe to ourselves alone. It is time for inte- 
fition of all specialities & time for 
Kderstanding contribution of each spe- 
iIty to total environment. 


vironment conferences: 


» this end IES is planning something 
w this fall at our National Technical 
mference at Atlantic City. We are 
ving an environment session which will 
clude 3 treatments: 


| thermal aspects of environment & impact 
) on human organism 


| acoustical aspects 
| luminous aspects 


1 outstanding architect from Holland 
10 has done considerable work with 
figineers will be bringing us a message 
luminous environment. He has de- 


oe of light & color on livability. 


‘nce the engineer is sometimes accused 
being too detailed, let us back off to 
|ok at environment from luminous view- 
hint. Here we have an individual « 
How do various luminous 
\ interior affect indi- 
| duals? Perhaps some of you know that 
| laboratory has been set up at MIT 
\Professor Lawrence Anderson has gen- 
Pal supervision of it) where a room has 
en constructed with luminous walls, 
biling « floor. An observer is placed 
| this environment, various changes in 
avironment are introduced, & effects 
on individual are noted. 


Mh 
i 
| 


uantity of light: 

irst question you might ask us regard- 
dng luminous environment 1s: “How 
‘uch illumination do we need?” While 
lre have spoken with positiveness in the 
last about illumination necessary for 
iven tasks & have been criticized for our 
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WHAT'S NEW IN LIGHTING 
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AIA 1954 convention seminar: what’s new 
abstract of talk by C. L. Crouch, Technical Director, 


Illuminating Engineering Society 


recommendations, there is .constant 
change along this line owing to continu- 
ing field research. 


We would call to your attention in par- 
ticular work being done in England since 
1935 at the National Physical Labora- 
tory* sponsored by a body of engineers, 
psychologists & medical people. Their 
work has proven of great interest in this 
country since from it we have gained 
background data which we have used as 
a basis of specifying footcandle levels for 
interiors. “Chere are nomographs from 
which one can determine how much il- 
lumination is necessary for a given de- 
gree of performance. For example, in 
an industrial process, knowing size of 
detail to be seen, degree of contrast be- 
tween detail & background, how quickly 
process is moving & how quickly operator 
must see detail, necessary quantity of 


illumination for 80%, 90% or 95% per- 


formance can be recommended. 100% 
performance on many tasks requires 
thousands of footcandles —in other 


words, what nature produces. 


However, we have not been completely 
satisfied with these results & so have 
undertaken further research which is in 
progress in the Vision Research Labora- 
tory at the University of Michigan under 
direction of Dr. H. R. Blackwell. His 
approach from a_ basic fundamentals 
viewpoint has resolved all detail in visual 
field into 7 types of configurations. 

In the laboratory we consider each one 
of those configurations. We can change 
size & contrast & change time of mo- 
mentary exposure until we find inter- 
relationship of these factors & set up an 
extensive nomographic system. We al- 
ready have partial results: when task is 
known we are able to specify illumina- 
tion necessary for efficient seeing of that 
size, contrast, time-available-for-seeing, & 
degree of accuracy desired. 


Some tasks are big, some are rough, some 
don’t require high degree of accuracy, & 
for others one cannot afford to pay for 
highest degree of accuracy. In some- 
thing as important as surgery of course 
there must be 100% accuracy. Here 
there must be provided illumination 


* This laboratory compares with our National 
Bureau of Standards. 
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necessary for seeing extremely fine de- 
tail with poor contrast over long periods 
of time. 


quality of light: 


The illuminating engineer is not only 
concerned with quantity of illumination 
but also with quality. Immediately upon 
entering a room where there is a visual 
task at hand, one is influenced not just 
by task itself but by brightness pattern 
& brightness mosaic around task. We 
know that if we have dark surroundings 
eye must constantly adjust itself to dif 
ferent brightness areas. We can meas- 
ure losses of visual performance due to 
that condition. We know that in im- 
mediate task surroundings there must be 
maintained a degree of brightness bal- 
ance. Optimum brightness ratios of 
surroundings to immediate task have been 
established & we know as we depart from 
immediate task we can have greater de- 
partures in brightness differences with- 
out affecting immediate operation of task. 
We are able from our studies to find 
what degree of departure can be tol- 
erated. 


desktop with too much contrast with letter- 
task 


IES 


light-colored desktop with less brightness 
difference 
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WHAT'S NEW— LIGHTING 


In spite of research to date we are not 
satisfied with present knowledge — we 
must have more. ‘To this end we have 
set up 2 researches to determine effect of 
non-uniformities of surroundings on 
visual performance of task. Let me 
illustrate: 


In working on a watch one must see a 
particular detail in the watch; surround- 
ing that particular detail is a mass of 
confusing detail. What effect does con- 
fused detail have on ability to see minute 
detail? From research we know it has 
a definite effect in causing loss of per- 
formance. 


dynamics of environment: 


We are concerned with whole interior 
surroundings. In modern classrooms stu- 
dent no longer has a static visual position 
— he is continually changing position by 
moving chairs & orientation. So we must 
think in terms of total environment & 
effect of all surroundings on visual per- 
formance — effect of complete environ- 
ment upon our ability to perform. 


There are other environments which 
must be conducive to relaxation, where 
we want little light or perhaps none ex- 
cept daylight. There are also those loca- 
tions which demand dramatic effects — 
where we are willing to take a loss of 


upper eyes: large pupils — medium light on task 
lower eyes: contracted pupils — intense light 
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ability to see in order to produce this 
effect, as for example, in theaters & stores. 


comfort: 


Studies are being made to determine how 
bright parts of surroundings can be & 
still be comfortable. A great deal of 
study has gone into this work since 1925, 
& since the post-war period progress has 
been accelerated tremendously. “Three 
countries (Holland, England « US) are 
now in midst of intensive study of how 
bright luminaires can be in field of view 
« still be comfortable. One of our re- 
searchers has discovered that cause of 
discomfort is closing down of pupillary 
opening in eye. If one has been look- 
ing down at a desk task « then glances 
up at luminaires, latter may be too bright. 
If such is case, pupil contracts & causes 
discomfort. Thus Dr. Glenn Fry, Ohio 
State University, shows that there is a 
physiological basis for sense of glare dis- 
comfort. We now have ways of measur- 
ing this discomfort both subjectively & 
physiologically. 

At the International Commission on I]- 
lumination meeting in Zurich, Switzer- 
land, next year we hope to obtain agree- 
ment on an international method of glare 
evaluation. Having a given interior & 
knowing brightness of task, wall reflect- 


IzS able to give answers regarding emotior 
* ATA Committee on School Buildings now wo 
ing on revision of current obsolete document 
° BULLETIN OF THE AMERICAN 


ances, ceiling reflectances, & distributi 
of light in that interior, we can juc 
whether it will be comfortable or not 
we can tell what % of people will 
comfortable. 


practical situations: 


We are concerned also with reflecti 
characteristics of walls, ceilings & flo 

We want to know how light falli 
upon these surfaces is reflected back i 

room so that we can have best et 
of brightness for maximum visual p; 
formance. You may feel that the 

luminating engineer is a bit strenue 
on subject of visual performance. | 
course, there are situations where ma 
mum performance is not required & © 
can depart from optimum conditio: 
As engineers we try to think in terms: 
practical operating conditions when « 
veloping our official Society reports’ 
recommended practices for lighting fua 
tional interiors — offices, schools*, stan 
industrial plants, etc, & as nearly as p2 
sible obtain optimum conditions for ma 
imum visual performance & comfort. 


1 


color: 


Another phase of total environme 
which concerns us is color. What i 
pact does color have upon environment 
in turn on inhabitants? You as are 
tects are no doubt more aware of ¢1 
than we. As a result of the illumin: 
ing engineer’s efforts to analyze elemer 
of the interior, researches have be 
undertaken to discover effectiveness 
color in an interior. First, we have stv 
ied changes in colors of surfaces wh 
viewed under various fluorescent tub 
— deluxe white, cool white, & wai 
white. Currently I believe you are usi 
light boxes to check color samples. T 
method over-emphasizes effects becav 
of strong dramatic contrast. Change fre 
one booth to another is too abrupt i 
eye to adapt immediately, to true cob 
effect. Our studies now approachi 
conclusion will establish a color pred: 
tion system with which it will be p 
sible to predict how any particular cob 
chip will appear under a given li 
source. You will be able to see visua: 
what you are designing rather than - 
tuitively feeling your way. 


Although we have a committee worki 
on it, We are not sure whether we will! 
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thetic effects of color. We have top 
archers working on this problem also 
‘tre are hopeful. 


yter to these researches only to show 
that illuminating engineers are aware 
concerned with, & doing something 
jut total environment, not just our 
ialty — illumination. Funds have 
ja set aside to conduct various studies 


! 
age ncats of environment. We want 


bother very practical problem is re- 
j:d to the task itself, which, in office & 


tail of task is lost due to a veiling haze 
nithreflection of bright sources in glossy 
imbface of task. A bright lighting fixture 
) the desk can completely or partially 
~fsh out detail of work. Pencil-work 
oth an ordinary scratch pad is one of 
Hist offenders. Make the simple test 
jirself sometime when working at a 
_k. With pad in position on desk under 
lighting unit some of writing is not dis- 
tguishable, but by picking up pad « 


fcent measurements indicate that we 
# losing 30% to 50% of effectiveness 
| our illumination due to glossy reflec- 
ins. We work with them, put up with 
em & allow this condition to get by. 
imidications are that this percentage can 
greatly reduced when we learn proper 
lationships between reflection of a 
‘Wight lighting fixture & reflective charac- 


Vristics of tasks. 


‘Vssearch is now in process in which fi- 
‘rs of paper are being studied photo- 
“jicrographically to discover how they 
flect light. Preliminary work indi- 
'|tes that these fibers are like a hay stack 
| there is a degree of reflection from 
‘Lery individual fiber:& also from coating 
aterial on paper. We are hoping to 
‘Ind relationships which will show role 
* brightness of luminaire in decreasing 
sibility of detail. 


i 
We would like to challenge you folks 
(}) join with us. You have esthetic sense 
| knowledge of emotional response to be 
‘roduced in an interior. ‘Together we 
‘rant to build interiors with brightness 
H atterns, luminous designs & colorful 
fects that will produce happy combina- 
hon of efficiency, comfort & stimulation. 


i a 


ail 
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veiling haze: effect of light glare on left: ruled lines — right: typewritten letter — 


note legibility in shaded areas at left of each 


closeup of printed illustrations showing losses due to glare & veiling haze 
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WHAT'S NEW IN STRUCTURE 


AIA 1954 convention seminar: what's new 
abstract of talk by Paul Weidlinger, Engineer 


nature of new developments: 


Developments affecting design & building 

of structures can be grouped into 3 

closely related kinds: 

e@ new or improved designs — essentially 
new forms & systems 


e advances in structural theory & engineer- 
ing mechanics 


e new & improved methods & techniques of 
fabrication & erection of structures — im- 
proved shop & field practice 


These 3 phases are not only closely re- 
lated but are mutually interacting & stim- 
ulating. New structural design forms & 
systems stimulate & generate research for 
suitable & practical solutions & bring 
about field « shop practices which make 
realization of ideas feasible. Order of 
these influences may be changed & re- 
versed & process may just as well be 
initiated in field, in shop or at researcher's 
desk or laboratory. But initial impetus 
may come as often as not from entirely 
different area & may be brought about by 
demands of technological progress in 
various fields, like increased span require- 
ments in airfield hangars or increased re- 
sistance to dynamic loadings to resist 
nuclear blasts . I have in mind such 
ideas as “‘stress- skin,” “brestress,”’ “‘thin- 
shell,” “space-frame,” “continuity,” “box- 
frame,” etc. Each represented, at one 
time, a sound & sometimes revolutionary 
new concept, before it was run down & 
wrung dry by inappropriate & misleading 
usage. I shall try to restore valid mean- 
ing to a few of these ideas. 


space-frames: 


Most up-to-date idea in structural sys- 
tems which has stimulated many new 
& startling forms & especially satisfac- 
tory solutions is the space-frame or 3- 
dimensional structure. As a matter of 
fact it is not only oldest, but also only 
feasible type of structure. Reason for 
this is simple: 1- & 2-dimensional struc- 
tures are inherently unstable in our 3- 
dimensional physical space. One can 
draw I- & 2-dimensional structures on 
paper but they cannot be executed as 
such, they cannot be erected, x if erected, 
would almost immediately collapse. A 
similar statement can be made of 4-di- 
mensional structures: they can be drawn 
on paper but not built. 

Structures are subject to loadings of ar- 
bitrary directions, however, a predomin- 
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ant direction does exist, namely, vertical 
gravity loading. Other loadings, such 
as wind & seismic loads can be visualized 
as consisting of 3 mutually perpendicular 
components, one of which is vertical, 
other 2 horizontal. Conventional struc- 
ture is therefore composed of a series of 
specialized elements which transmit & re- 
sist either vertical or horizontal com- 
ponents. In most instances, this can be 
done quite efficiently with predominantly 
vertical & horizontal members. Result of 


this is ordinary post-girder-deck con- 
struction with wind-bracing or rigid 
corners. While this is not very exciting, 


it is a clear, clean, simple & usually highly 
efficient structure. It is not only possible 
solution. Loads can be transmitted thru 
a group of members which are not mu- 
tually perpendicular & none of which is 
vertical. Actually almost any 3 direc- 
tions can be selected to resist loads. If 
such non-perpendicular & non-vertical 
directions are chosen as principal direc- 
tions, resulting structure in recent times 
is referred to as a space-frame or 3-di- 
mensional frame. 

Major characteristic of such a frame is 
that either vertical or lateral force com- 
ponents will cause stresses in most or all 
members. ‘This means that clean separa- 
tion of functions of members is lost & 
more members become active under load 
applications than in conventional frames. 
This observation leads to deceptively 
logical but mistaken generalization that 
space-frames are inherently more eco- 
nomical because in such frames, due to 
full participation of all members, stresses 
are reduced. This, however, pre-sup- 
poses that magnitude of stresses is cri- 
terion which will determine economy. 
Fact is that in a number of instances 
due to high strength of metals used that, 
instead of tensile or compressive strength 
of material, other considerations become 
dominant. Such factors are. stability 
(buckling) which is governing factor in 
very slender members & which is inde- 
pendent of tensile or compressive 
strength. Other practical limitations 
arise from lack of efficient methods of 
connecting extremely light « thin mem- 
bers, also corrosion & erection problems. 
All above-mentioned factors, together 
with others, are taken into consideration 
by codes & by sqund engineering practice, 
& are expressed thru setting a lower limit 


1954 : 


‘will result in increased weight & ¢ 
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on minimum dimensions, minimum fl 
width ratios, & slenderness ratios of me 
bers. Once this limit is reached, the 
is no practical purpose in redudi 
stresses in individual members by use 
different structural systems. One typid 
property of the space-frame is that! 
uses at least 2 & often more than 2 me: 
bers where a conventional frame co 
get along with a single member. N 
urally, if conventional structure is a 
to use lowest permissible size, incre 
in number of such minimal macall 


creased economy. Many space-frai 
enthusiasts have been driven to desper 
tion by this very fact. It has been shoy 
repeatedly that, at present time, int 
mediate spans can be constructed m 
economically by using the un-glamor 
open-web joist than by any ever-so-H 
genious space-frame. 


thin shells: 


This situation is reversed as one reach 
domain of long spans or heavy loadia 
Long span roofs & bridges are a me 
fruitful field for such endeavors. Furi 
extensions of space-frame principle # 
various materials may lead designer 
selection of thin shell structures for 
problems. There exist at present time 
great variety of forms suitable for the 
shells. Cylindrical (barrel shells), cor 
cal, conoidal, shells belonging to gro 
of surfaces which possess a single prr 
ciple curvature. Various types of dom 
circular & eliptical, also translatior 
shells, belong to a 2nd group, with tw 
positive curvatures, also called synclass 
surfaces. Finally, hyperpoloid type shex 
belong to family of ruled surfaces wi 
negative curvature & are referred to 
anticlastic. 

Most familiar, & for many occasions qu) 
adequate, is simple cylindrical or barr 
shell. Simple as it is, it is surround: 
by quite a few mysticisms & misundd 
standings. First of all, the barrel she 
while similar in appearance to-the vau 
is quite different from it in its structua 
behavior. The vault can be consider 
as consisting of a series of arches & 
such it must be supported along 2 paral 
lines located at abutments. Cylindri¢ 
shell however is essentially a beam 
curved (cylindrical) cross-section & 
is to be supported at both gable ene 
One advantage of this structure is th: 
because of its curved shape, loads a 
transmitted mostly by direct stress 
(compression, tension & shear) with or 
localized bending. This permits e 
nomical construction with simple d 
tribution of reinforcing bars in co 
crete barrel shells. This same sta 
ment, however, is true for all otk 
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of surfaces used in thin shell con- 
action. Because of this inherently 
nomical use of materials & because of 
@adaptability to a great variety of sur- 
2s, shell construction is one of most 


(see AIA Bulletin Nov-Dec 1952) 


juctural theory: 


ictural theory & engineering mech- 
ics. Contribution of researchers in 
s field has been one of outstanding 
mts in engineering. Mere fact that a 
in-walled pipe or tube will act as a 
im spanning considerable distances is 
famon knowledge. But setting up dif- 
ential equations & solving them to de- 
ibe simple behavior of thin-walled 
be, is a major intellectual feat « also 
‘ult of back-breaking efforts in com- 
ration. Only after rigorous solutions 
made available, can these be com- 
wed with practicable approximate 
}thods, passed on to practicing engi- 


milar problems arise in design of 3- 
Jnensional framed structures. While 
sic theory is less complex than that of 
‘ells, amount of computation makes it 
practically laborious & will deter many 

gineers from undertaking such designs. 


tevertheless, because of drive for these 
#amorous 3-dimensional structures, some 
‘signers feel compelled to come up with 
xe solutions which look like space- 
yames but act as linear members! In 
fese instances, probably it would have 
jen better part of wisdom to wait until 
searchers came across with a practical 
inplified solution. ‘That these solutions 
fie not always forthcoming at times re- 
hired, is due to limited number of en- 
neers engaged in research. Result of 
ch work or even existence of such ef- 
lirts is all too often unknown not only 
4 architects but also to engineers them- 


ives. 


lynamic loadings: 


Ht) 

‘ne problem occupying a number of re- 
archers at present time is behavior of 
ructures under dynamic loadings. This 
Iterest has been brought about by in- 
easing concern with damage from 
rthquakes «& nuclear blasts. Tradi- 
pally, most important tool of struc- 
iral engineer is statics. In instances 
there it is recognized that load acting 
1 structure is of dynamic nature, efforts 
-e made to represent this load by an 
yuivalent static effect. While this as- 
imption makes for simplified analytical 
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approach, it is far removed from real 
behavior of structure. Under seismic 
shocks, a building acts dynamically, al- 
most like in a machine —a _ certain 
amount of energy is introduced, stored & 
finally dissipated. ‘This leads to entirely 
different approach in design of earth- 
quake-resisting structures. It is now 
recognized that it is not enough to figure 
such a building for lateral forces equal 
to a certain percentage of dead loads. 


Dynamic effects, such as various modes 
of vibration of buildings compared to 
frequency of seismic shocks, damping 
characteristics of structure as a whole, 
need to be considered if a safe & eco- 
nomical design is to result. Extensive re- 
search in this field resulted in a new, 
more reliable & economical method of 
designing buildings to resist earthquakes 
& incidentally nuclear blasts. 


elasticity—limit design: 


General trend to re-examine assumed 
simplified behavior of our structures 
brought about advancement in another 
highly important idea. It has been said 
facetiously that only reason engineers are 
able to make structural designs is be- 
cause they assume that structures will 
act elastically, & only reason that these 
very same structures do not collapse is 
because in effect they do not act elas- 
tically. To this thought a great deal of 
attention has been paid in recent times, 
resulting in theory of limit design. This 
method recognizes that our classical as- 
sumptions of elastic behavior of mate- 
rials are satisfactory only in range of 
working stresses, & that this assumption 
does not hold true in range of incipient 
failure. Actually, most structural ma- 
terials will act plastically in this range & 
once this action has started the statical 
configuration becomes entirely different 
from initial form assumed. This “new” 
plastically deformed structure will ex- 
hibit considerable reserve strength over 
&« above predicted failure load of struc- 
ture as designed by classical theory. Eco- 
nomic implications of this method are 
quite clear & underlying theory has been 
sufficiently worked out to permit incor- 
poration into building codes of some 
foreign countries (notably Russia & 
Spain) & to some degree it has influenced 
latest revisions of our AISC code. 


soil mechanics: 


To mention now a quite different field 
in which theoretical progress has a great 
many practical implications one may con- 
sider subject of soil mechanics. Founda- 
tions used to be, & often enough still are, 
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designed on arbitrary & unjustified as- 
sumptions. Fortunately, in most in- 
stances, these assumptions are highly con- 
servative. ‘The never realized potential 
savings in design of foundations remain 
undiscovered due to blessed ignorance of 
our clients. Only a few & spectacular 
foundation failures do signal now & 
then that all is not as it should be &, I 
would like to add, as it could be. At 
present, thanks to a great deal of labora- 
tory & analytical research, quite reliable 
methods are available for evaluation of 
sub-surface conditions. Results of borings 
in terms of penetration indices, identifica- 
tion & testing of soil samples are an in- 
expensive method to obtain at the same 
time savings & greater safety. In this 
regard, the architect is in a good posi- 
tion to make a major contribution to 
progress by allowing sufficient funds for 
such explorations & tests. 


Also various new sub-surface treatments 
are being used to bring about consolida- 
tion of non-cohesive soils by compaction 
& vibration. One is “vibro-flotation” 
which consists of lowering vibrators into 
ground to compact cohesionless materials 
to near their maximum density. This 
transforms poor sub-grade into reliable 
foundation material. 


field & shop practice: 


Most outstanding example of field de- 
velopments is prestressed concrete. Idea 
itself is as simple as it is ingenious — it 
consists of applying initial loads on struc- 
ture which will approximately counter- 
act stresses caused by normal service con- 
ditions. In prestressed concrete this ef- 
fect is obtained by pre-stretching of ap- 
propriately placed reinforcing wires. If 
stretching is done before concrete is 
hardened, bar will transfer stresses by 
bonding to concrete & cause compression 
in it. This method is known as pre- 
tensioning. If stretching of wires is done 
after hardening of concrete, compressive 
stresses are transmitted by mechanical 
anchors & method is termed post-tension- 


ing. 


While design for such prestressed mem- 
bers is more complex than those of ordi- 
nary reinforced concrete, it is in itself 
not difficult & does not involve many new 
theoretical problems. Reason why it 
hasn’t found wide application many years 
ago is only because of technological prob- 
lems. For efficient prestressing, high 
tensile steel & high strength is required. 
A certain portion of prestress is lost due 
to creep & shrinkage of concrete. Amount 
of this loss is approximately equal to 
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WHAT'S NEW— STRUCTURES (concluded) 


working stress used in ordinary reinforc- 
ing steel & for this reason such material 
is not suitable. To offset shrinkage losses 
initial tension in wires has to be high, 
in order of 100,000 psi, which is 5x as 
high as normal working stress employed 
for reinforcing bars. Similarly concrete 
of at least 5,000 psi ultimate strength is 
required which is nearly double value 
used for ordinary concrete. It is under- 
standable therefore that until these high 
strength materials could be economically 
produced, no practical application could 
be found for prestressed concrete. Pre- 
stressing also brought along many formi- 
dable field problems. Efficient methods 
of precasting & curing, heavy jacks of 
sufficiently high stroke & mechanical 
anchoring devices had to be available be- 
fore system found application. With its 
use came a number of limitations most 
of them already inherent to precast con- 
crete. Most important of these is loss of 
continuity which used to be one of great 
advantages of ordinary concrete. Recent 
developments have overcome this limita- 
tion & continuous prestressed structures 
are currently being designed & built. 


Prestressed concrete is essentially a new 
material. As such, it requires a new de- 
sign approach & should generate its own 
characteristic forms & methods. In this 
respect it is in its infancy, where many 
of our prestressed structures imitate 
either structural steel or reinforced con- 
crete. Imaginative approach will sooner 
or later exploit its inherent potentialities 
& bring about new designs which will 
be unmistakably prestressed. 

(see AIA Bulletin Sep-Oct 1952) 


lift-slabs: 


Prestressing was developed & first ex- 
tensively used in Europe. A second tech- 
nique, however, is a modern American 
field practice. I am referring to lift- 
slab. Prestressing is essentially a mate- 
rial-saving method, slab lifting is entirely 
based on labor-saving. This contrast 
shows difference between aims of Ameri- 
can & foreign technological improve- 
ments. Lift-slab is actually wasteful in 
terms of materials alone. As you know, 
it is strictly a field operation process. 
Structural design itself presents only a 
few specific problems different from those 
of flat plate or flat slab from which it 
was developed. Its justification lies in 
fact that designer is able to obtain highly 
effective flat plate structure which by 
other field methods would prove to be 
uneconomical. Cost-saving aspect of lift 
slab is therefore more related to skills of 
contractor than to skill of designer. 

see AIA Bulletin Sep-Oct 52, May-June 53) 
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steel—welding: 


Turning our attention to structural steel, 
I would like to recall fact mentioned 
previously that one obstacle to full utili- 
zation of strength of this material lies 
in connecting & jointing of members. 
Two more or less recent developments in 
structural steel erection practice relate 
to this problem. Older one is, of course, 
welding. Since the war, this method has 
gained increasing acceptance & is now 
permitted by most building codes. Skill 
of welding operators & improved inspec- 
tion techniques have made welded con- 
nections as reliable as riveting. Major 
inherent advantage of welding is in 
simplicity of connection details compared 
to bolting or riveting. Any one who in- 
spects a welded connection must notice 
that only a few & simple intermediate 
members are used. Not so obvious is 
fact that because of this simplicity, con- 
nections can be designed & executed in 
welding which by riveting or bolting 
would be extremely difficult & uneco- 
nomical. “This is of great importance to 
design of continuous, rigid or semi-rigid 
structures, which are more economical 
than simply supported column-girder 
frames. It has been proven that savings 
amounting up to & sometimes over 20% 
of tonnage are possible. Main & prob- 
ably only reason that this potential eco- 
nomy has not been widely exploited lies 
in conservative nature of steel fabricat- 
ing industry. “There are at present, how- 
ever, hopeful signs of change for the 
better in this respect. In a way, welding 
transforms riveted structural steel into 
a new material, inasmuch as it adds con- 
tinuity to the frame. In this regard, 
continuous welded frames should appear 
as different from traditional. riveted 
frames as latter are from concrete. 


steel—high-tensile bolts: 


Another method which tackles problem 
of connections is the high-tensile bolt. 
Bolting is simpler & cheaper than rivet- 
ing, but since permissible load on a bolt 
is less than on a rivet of same size, bolted 
connections are larger. Furthermore, re- 
liability of this in certain locations, espe- 
cially if subject to dynamic loads, is ques- 
tionable. These disadvantages have been 
overcome thru development of high-ten- 
sile bolts. It has been long suspected 
that in tightly bolted joints, transfer of 
stresses will be not only thru shear but 
also by friction due to clamping action of 
bolts. This frictional stress transfer can 
only be utilized if sufficient & permanent 
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tightening of bolts can be obtained. 
obtain this degree of tightness, bolts mac 
of high-tensile steel are now used. T 
development, like prestressing, had {f 


wait until building technology caught 


with the simple & logical idea. 


compound structural members: 


Connections & joints play an importa 
role in structures. Another difficult prop 
lem of joining of materials has bee 
solved. by development of reliable & pe: 
manent glues & adhesives. Laminate 
timber construction, stressed-skin & sane 
wich panels are result of such develoj} 
ments. Especially sandwich panel cop 
struction permits full utilization of ps 
tential compressive & tensile strength ¢ 
non-corrosive light-gage metals. Resulf 
ing aluminum & stainless steel & enameief 
steel panels with light-weight nonp 
metallic cores are highest strength-weig 
ratio materials available at present tim 
They have been made possible because «f 
availability of these adhesives produc 
a sufficiently strong & permanent ben 
between metallic skin & non-metal 
core. Now that this problem has bee 
solved, satisfactory joining of individu 
panels to themselves still awaits furth: 
development. 


conclusions: 


None of new developments I have me 
tioned is complete. “There is room fé 
further technological improvement 
each. Selection of topics was arbitrary, 
many important & interesting advances 
structures had to be omitted. Thoc 
which I have included should serve on: 
for purpose of making some general co:} 
clusions. 


Most important of these, I believe, | 
this: any type of advance, whether 

originated in field or drafting room + 
laboratory, brings with it inevitabt 
necessity for refined & complete stru 
tural design method. It is more difficu 
& takes more time to design a continuo) 
welded frame than it takes to computes 
riveted frame consisting of simply s 

ported beams. Same can be said abe 
design of thin shells as compared to mos 
conventional structures, etc. I belie: 
that most important commodity in buil] 
ing industry is thinking of designer. Ei 
sentially, any serious design is a new 
velopment, a new & original inventiot 
even if resulting building uses tradition’ 
methods & materials. : 
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LOWER CLASSROOM CEILINGS 


Ulric Meisel — Dallas 


8’-10” ceiling height — John Z. Leyendecker School, Laredo, Texas 
Caudill, Rowlett, Scott & associates, AIA 


Charles D. Smith, Jr. 
9’ ceiling height — Altamont Elementary School, Guilderland Center, NY 

plastic domes in classrooms & corridors 

Perkins & Will, AIA 
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Past few years have witnessed groyi 
ing trend toward lowered classroo 
ceilings. For many years, classroow 
ceilings of 12’ & even higher wer 
common. In many places today neq 
buildings are being erected wit} 
classroom ceiling heights of 9’ «p 
less. 


Trend toward lower ceiling height 
has come in wake of demand f¢ 
economies in school constructiop 
While savings in construction aj 
not in direct proportion to reductic# 
in cubic-foot content, a reduction «f 
2’ to 4’ in both exterior & noel 
wall heights will effect savings 

wall construction costs, to sc 
nothing of reduction in heating | 
maintenance. 


Economy-minded citizens may we 
ask why, if substantial savings ar 
possible by lowering ceilings, era ¢ 
low classroom ceilings has been ¢ 
long in coming. Answer is to 
found largely in development of i 
proved methods of lighting & vert 
lation. Research in these fields he 
amply demonstrated that such pe 
sistent notions as that windos 
heights must equal 2 width of roop 
(OK for unilateral lighting), or the 
there should be a minimum of 20] 
cf of air volume/occupant, are ne 
borne out by facts. Few schools te 
day depend solely upon daylightim 
from natural sources & air circulc 
tion has been found to be more i 
portant than total volume. Wit 
improvements in both artificial 
natural lighting & in methods of sug 
plying fresh air, there appears to & 
little occasion for maintaining cei 
ings at traditional heights, excep 
as required by law or code restric 
tions in states which have been slov 
to recognize that time for.chang 
has arrived. 


Members of National Council o 
Schoolhouse Construction, in an ir 
quiry made late in 1953 covering 1 
states, reported more than 7 
schools with ceiling heights of ‘ 
or less.t| While a few local schox 
authorities did not answer follow-u 
requests for opinions on success, re 
plies received covered 69 school 
either completed, under constru 
tion, or on drafting boards. Sever 


* Assistant Superintendent, Milwaukee Pub 
Schools & Vice president National Couneil | 
Schoolhouse Construction. 


{ Theisen, W. W., “The Trend Toward Nine-Fc 


Classroom Ceilings.’ The American School Boa 
Journal, April 1954. 
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‘ditional low-ceiling schools have 
nce been reported. The 69 schools 
ere confined to 8 of 14 states 
died. These were California, 
‘Minois, Minnesota, New York, Okla- 
‘jpma, Oregon, Texas & Washington. 
‘ince then, at least one other state, 
Visconsin, will have a school with 9’ 
ssroom ceilings when Milwaukee’s 
=w Fairview Elementary School is 


ympleted. 


New York state, which, as of Octo- 
2r 1953, had no less than 28 
thools with 9’ ceilings, either com- 
weted, under construction, or on 
(Irafting boards. Relatively large 
umber is probably due in consider- 
ible measure to wholehearted ap- 
jroval given local school boards by 
‘ate educational authorities. Other 
‘ates with 15 or more such schools 
vere Oklahoma & Texas. Smaller 
fumbers were found in California, 
‘linois, Minnesota, Oregon & Wash- 
fagton. Authorities in California & 
WVisconsin have been reluctant to 
!pprove plans for buildings with ceil- = 
1g heights as low as 9’. Others of 7’-8” ceiling height — West End Rural School, Industry, Texas 
his height, however, are to be found Caudill, Rowlett, Scott & associates, AIA 
In Connecticut & Illinois. In Con- 
Jecticut, permission has been 
franted by state authorities in a few 
lases to ‘experiment’ with 912’ 
leilings. Washington State Depart- 
nent of Public Instruction states 
hat more than 50% of new school 
Hlassrooms in that state have ceiling 
eights of less than 10’. 

il 


i 


Ulric Meisel — Dallas 


Among lowest ceiling heights found 
anywhere was one reported at In- 
dustry, Texas, with ceiling height of 
7’-8” & another reported from Ed- 
nonds, Washington, where ceiling 
neight in new Mountlake Terrace 
School is slightly less than 8’. Evalu- 
Ation of building by school personnel 
using it failed to reveal anything de- 
rogatory to low ceilings. Two re- 
cently constructed schools in Yonk- 
srs, NY, have ceilings of less than 9’. 
Ceiling heights in School No. 29 
range from 8’-3” to 8’6” & in School 
Nilo. 25 they are only 8’. The Deputy 
Superintendent writes: ‘“We recom- 
mend them without reservation.” 


While trend toward low classroom 
ceiling heights is relatively recent & 
sxperience in actual use has been 


limited, opinions of superintendents | oe gs 
3 other school personnel were found, 9’-6” ceiling height — Will Rogers Elementary School, Stillwater, Oklahoma 


with few exceptions, to be highly Caudill, Rowlett, Scott & associates, AIA 


Se 
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favorable. Excerpts from a few typi- 
cal statements from widely scattered 
sections will indicate nature of their 
reactions. 


favorable reactions: 


“We moved into Unqua School in 
February 1953, & like 9’ classroom 
ceilings very much . . . we have just 
started to build Hawthorn School, 
another 32-room school, under same 
low ceiling specifications. ”’ 
Supt Lockhart, Massapequa, NY 
“We recently completed elementary 
school of 21 rooms in which ceilings 
are 9’ from floor. We are very 
satisfied with this construction.” 
Supt Paul A. Bassett, Patchogue, NY 
“We think that low-ceiling class- 
rooms are very satisfactory & we 
would not consider having anything 
else.’’ (two 9’ ceiling schools) 
Supt Al Harris, Clinton, Oklahoma 
“From standpoint of light, heat, 
ventilation, economy & function, we 
think these schools are superior in 
every way.”’ (two 9’ers) 
Supt R. C. Nichols, Miami, Oklahoma 
“We have 9’ ceilings in 4 new 
schools. General pupil comfort & 
educational environment is superior 
to that of any of our traditional 
schools.’ 
Supt R. R. Russell, Stillwater, Oklahoma 
“We have two buildings using 9’ 
classroom ceilings . . . we have been 
very happy with the two buildings 
... we find that light is better & that 
construction is cheaper.’’ 


Supt Tom Powers, Bethel School District, Eugene, 
Oregon 


texas too: 


Responses from Texas superintend- 
ents, representing a state which is 
among leaders in low-ceiling school 
construction, were uniformly favor- 
able. 

9’ ceilings . . . have proved entirely 
satisfactory .. .“’ (4 such schools as 
of October 1953) 

George W. Hill, County Supt, Austin County 
“There have been 4 buildings re- 
cently completed in Port Arthur with 
9’ ceilings or less. We find them 
very satisfactory.” 

Supt Z. T. Fortescue, Port Arthur 
.. . 8-9” ceiling serves following 
purposes: 

e reduces heating loads 


e offers homelike scale to class- 
room 


e costs less to build’’ 
J. W. Nixon, Laredo 


a 
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One of first communities in Con- 
necticut permitted to erect a school 
building with ceiling heights of less 
than 10’—’’We have been delighted 
with 9/2’ ceilings of our new South 
School. Children feel that rooms are 
more in proportion with their size & 
excess heat space of larger rooms is 
avoided. Outside wall is full glass 
treatment extending from ceiling to 
about 2’-4” from floor. Clerestory 
lighting in higher section is provided 
for inner 1/3 of reom... —Reom is 
mechanically exhausted by fans lo- 
cated in 3 centers throughout build- 
ing. In our new schools we plan to 
consider 92’ or 9’ ceilings without 
clerestory in inner section of room.”’ 
Supt Albert P. Mathers, New Canaan 
With exceptions noted earlier, 9’ ap- 
pears to be about as low as some 
school planners are prepared to go 
at this time: ‘We have found it in- 
advisable to go below 9’-0” with any 
ceiling in a high or junior high 
school. At elementary level, some 
special spaces may go to 8’-0”. 


James D. Voight, consulting architect for St Paul, 
Minnesota, schools 


“There is absolutely no evidence 
that we cannot obtain good lighting 
& good ventilation with 8’ ceilings or 
lower—but you have to know how!” 

W. W. Caudill, AIA, Bryan, Texas 
‘Fundamental problem (NY state) is 
acceptance of artificial light as 
prime source. A principal economy 
is fact that room becomes simple 
plane without clerestories, etc. 
We've now done 5 schools with low 
ceilings & have 4 more on boards. 
ItslOKee 


Henry L. Blatner, AIA, Albany, NY 
“Architects may have valid reasons 
for low ceilings in addition to those 
mentioned.” 

Max Flatow, AIA, Albuquerque, NM 


educational benefits: 


Of more than passing interest are 
anticipated educational advantages 
claimed for low classroom ceilings: 
“Our experience with the lower 9’ 
ceilings has been good . . . We have 
no scientific evidence, but in schools 
of this type we feel that our children 
are more relaxed, quieter, less irri- 
table & more attentive to their tasks. 
Some of this, of course, may be due 
to better acoustical treatment, but 
it is my feeling that no one factor 
is responsible for improved condi- 
tions, but rather a combination of 
factors making for a better total 
learning environment.’ 

Supt Harry E. Rumpel, Richfield, Minnesota 


1954 


“Administrators & teachers in twa 
schools using 9’ ceilings have giver 
very favorable reports. Teacher 
claim acoustics are better & they 
don’t have to project their voices. sq 
forcibly. They claim a more inti} 
mate association effect exists.” 


Robert M. Leifels, Administrative Assistant 0 
Uniondale NY schools 


“We believe that lowered ceilings 
give much more home-like atmos 
phere to rooms & that they have ver 
favorable effect upon children & 
teachers alike. By use of acoustica: 
ceiling materials we also find the 
these rooms are very quiet. We 
recommend them without reserva; 
tion.”’ 


Supt Frederick W. Hill, Yonkers, NY 


As yet, however, time has been toc 
short & research too limited to es; 
tablish many of above claims 
Nevertheless, claims made for edu4 
cational effects of low classroom 
ceilings will bear close watching] 
If, thru extended use, careful stucy 
& research such claims can b 
thoroughly established, they may 
prove equally important as savings 
in construction costs. : 


summary & conclusion: 


It may be said that trend towar 
lower classroom ceilings has reache 
very sizeable magnitude, particu- 
larly in New York, Oklahoma & 
Texas, with beginnings in severai 
other states. Movement, while 
largely a development of last few 
years, has been proceeding witir 
notable speed. Buildings with low 
classroom ceilings are being ac- 
corded very favorable reception by, 
those who occupy them. Despite 
many unsolved problems & un- 
answered questions with reference 
to details of construction under vari- 
ous conditions & intended uses, ar- 
chitects & school administrators alert! 
to possibilities of effecting econo-: 
mies, as well as improving educa- 
tional environment, can ill afford to 
view trend lightly. Code authorities: 
& others who establish arbitrary min- 
imum ceiling heights for school 
buildings likewise have an obligation 
to citizenry they represent to provide 
for thoroughgoing studies of merits 
& limitations of low classroom ceil- 
ings & to make such changes as find- 
ings warrant. 
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Lyons & Mather — NE-12, NE-13, 
NE-16, NE-17 


Monahan, Meikle & Johnson — NE- 
19, NE-21, NE-22 


Leo P. Provost — NE-23, NE-24, NE- 
25, NE-26 


D.W. Orr, — NE-11, NE-15 


Henry L. Blatner — NY-45 


James Wm. Kidney & Assocs. — NY- 
40, NY-42, NY-46 


McKim, Mead & White — NE-20, 
NY-38 


R.B. O’Connor & W.H. Kilham, Jr. — 
NE-18 


Waasdorp & Northrup — NY-36, NY- 
44 


York & Sawyer — NY-37, NY-41, 
NY-43, NY-47, MA-27 


Carroll, Grisdale & Van Alen — 
M 


Franklin, Douden & Assocs. — NE-14 
Samuel Zouri Moskowitz — MA-31 
Ray A. Shaw — MA-32 


Preston M. Geren — TX-26, TX-27, 
TX-28, TX-32, TX-33 


Milton McGinty — TX-30, TX-31 
Phelps, Dewees & Simmons — TX-34 
Britsch & Munger — GL-50, GL-53 


Cammack & Scott, Inc. — GL-37, 
GL-38 


Harley, Ellington & Day — MA-26, 
GL-41, GL-42 


Smith, Hinchman & Grylls, Inc. — GL- 
39, GL-43, GL-44 


Spahn & Barnes — GL-51 
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Swanson Assocs., Inc. — GL-40 


Weinberg & Teare — GL-47, GL-48, 
GL-52 


Berger, Kelley & Assocs. — NC-66, 
NC-67 


Ellerbe & Co. — GS-18, GL-46 


Gilbert A. Johnson & Assocs. — NC- 
72, NC-73, NC-74, NC-75 


Hadley & Worthington — NC-63 
Hewitt & Bastian — NC-68 
Hills, Gilbertson & Hayes — NC-92 


A. Reinhold Melander — NC-78, NC- 
79, NC-82, NC-83, NC-84, NC-85 


Schmidt, Garden & Erikson — MA-28, 
MA-30, GL-45, GL-49, NC-99 


W.H. Sobel — NC-64, NC-69 
Ralph Stoetzel — NC-65, NC-71 
F.J. Stepnoski & Son — NC-95 


Thorshov & Cerny, Inc. — NC-76, NC- 
81, NC-87, NC-88, NC-89, NC-91 


Weiler & Strang — NC-96 


Durrant & Berquist — NC-94, NC-97, 
NC-98, CS-13 


Greist & Ekdahl — CS-19 


Frederick Vance Kershner — CS-28 


Sorey, Hill & Sorey — CS-23, CS-24, 
CS-25, CS-26, CS-27 


Thomas, Harris, Calvin & Assoc., — 


CS-20, CS-21 


James H. Walsh—CS-14, CS-15, CS- 
16, CS-17, CS-18 


Edward L. Bunts — WM-32, WM-33 
Cook & Whitney — WM-47 


Max Flatow, Jason Moore — WM-36, 
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WM-37, WM-38, WM-39 
Victor Hornbein — WM-30 


Bradley P. Kidder — WM-40, WM- 
41, WM-42, WM-43, WM-44, 
WM-45, WM-46 


Wm. J. Monroe — WM-48 
Place & Place — WM-29 


Karl R. Schwarz — WM-31, WM-34, 
WM-35 


Lunden, Hayward & O’Connor — 
SN-23 


Paderewski, Mitchell & Dean — SN-24 
Cushing & Terrell — NW-17, NW-18 
Decker & Christenson — NW-25 

Lea, Pearson & Richards — NW-24 


Wilmsen & Endicott — NW-19, NW- 
20, NW-21, NW-22, NW-23 


following abbreviations are used in 
citing AIA regions: 


NE—New England 
NY—New York 
MA—Middle Atlantic 
SA—South Atlantic 
GS—Gulf States 
TX—Texas 

GL—Great Lakes 
NC—North Central States 
CS—Central States 
WM—Western Mountain 
SN—Sierra Nevada 


NW—Northwest 
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| at Heating 
Region Stories | | Exter. wall | Floor constr. | Roof constr. | Window type Partitions Special system 
case No. Type by | No. of |_ Structural ee : F finishes 
occupancy | height-ft. corners) frame exter. finish | floor finish roofing glazing finish $ C$ 
location above gr. 
mG le | SIS) Sn | TE 
NE-11 church & 2 20 {rein cone blk & brk cone slab ee stl proj cone blk (ee? a iane 
Bridgeport Tealouee = 38’ brk asph tile : |pntd blk — 
idgeport, 
EER sch Cpuere 22 Istl brk ¢ b backg |cone =» Re ae over |alum mas pa wren eons, 
ar js 
Fairfield, C 25" brk & etl joists ibltup . pntd plast oak plywd eee 
a : a lum mas ¢ b oak plywd (preferd utils) | 
Nese any | ae pease ei OC ee slaad brk & top ee 
i asph tile cone plast ,000—13. 
Fairfield, Conn 12’ brk asp. 
ae . factor 1 28 |stl cols girders |tile & alum cone roof tiles alum sash/gl pntd en md pails = ae duct type 
Ks & off uf longspan sash in factory |asph bms & plast on blk acous ceilgs 0) 7 DOR 
Milford, Conn ; 20’ trusses brk in off armored floorg |blt-up metal & gl in offs Car , 
: ; : brk i ¢ ; | proj & gl lazd struc cent plant) steam 
NE-15 gym 2 16 de cone & brk grid conc slab |steel truss a) g F Ce * i Sau & Oke | 
Oe ui 49 brk wd & asph tile |blt-up pnt 84,238 —11.6 
NE-16 jr hi sch b+2| 44 Icone brk ¢ b backup |cone blt-ap pig stl mas ie | 
a d cone or s' | 
Norwalk, Conn Pe eae brk asph tile detentn screens 106,069-S-11.1 
NE-17 ; sch b+1! 16 {stl & bar brk ¢ b backup oD . blt-up alum sash mas hi d'pancle aw | 
i jst agstone over conc x 
Trumbull, Conn 26’ ra cone brk & alum pan|asph tile pntd plast 102,215 9.7 E 
NE-18 sch 1 25 |stl bms & brk Fee slab on fl ve jsts wd & stl ind Be he ow Dre ot) ae 
lall Is brk at -up pn ‘ 
Wilton, Conn 157 es wd wndw walls |asph tile , 61,500 18.9 
NE-19 factory 1 10 |stl trusses leind blk cone i Ree insul alum & gl cind blk pee veneer Bee pres 
Gardiner, Me 14’ cind blk a Hg ¢ wd 31,015-S-15.1 
i i cind blk glazd struc face |(steam) 
aac re Cm Fe ss ae Pe aber Beaten coe caer ve [aliens fr & plate filet base bd h w 
Medford, Mass 40’ st] fr, bar jsts [red brk asph tile plank {gl plast acous ceilgs i 
NE-21 dorm b+24% 8 |stl brk & cind blk |bar jsts wd fr wd double awng |cind blk | soon htg) | 
ll 
Wenham, Mass 33/ Peele brk asph tile slate © wd 8,500-S-5.1 f gh 
NE-22 libr | b+2 12 |stl ie & cind blk |bar ae wd fr wd double awng |cind blk | Meee oe stack rm onli 
cone sla 4 
Wenham, Mass 41’ \brk asph tile slate wd |26,900-S-10.9 ; 3 
NE-23 convent 3 20 |rein cone & \face re & cind acta bone : ee ne dh pee cone marb ee oe punt chareq 
t] cols cone vinyl plastic —_jinsu self-storing 
Manchester, NH {297 i face brk tile/linoleum _|tar & slag |storm wndws __|wd 75,563—11.6 
NE-24 church b+1 20 |rein cone & face brk & cind |rein cane wd plank on stl |alum & gl fern pee folheeoe penchant y 
tl cone blk viny! plastic plas 01 ; 
Manchester, NH 58” : face brk tile shingles wd finish 35,330-S-6.8 
NE-25 hosp b+3 10 |stl buff brk bar eS slab wd & plate age stud vapor vac | 
mas walls cem sla’ plas’ 
Cranston, RI 35’ |buff brk & brk |asph tile tar & slag | | | 27,788-S-10.1 
NE-26 off & pub b+1+2. 9 |stl mas brk & cind blk |cone slabs roof insul me cays ; and pe pak veneer |low pres steam | 
b al alum & g wd stu confer rm | 
Westerly, RI Mae 17//26’ 6” eetiors bork & cind blk |asph tile tar & slag wired plate wd | 6,519-S-6.1 
NY-36 sch convnt 3 51 {rein cone |tile one eb /oone. pone on bar , h alum mas plywd panels (steam, rage 
«& stl on bar )sts asph|jsts sa unit ven S 
Brighton, NY Faint bldg |35’ brk tl & rub asph tl pntd plast 
NY-37 seh & b+3 34 |rein cone brk . brk ee nk iperented fe Bile |blk ieee re it oil) ae { 
t insul metal brk |asph tile i ong span jsts Ss wd wnsc wads & convecs | ij 
Bronx, NY ote 37+’ & metal brk _|terraz asph tile |blt-up |plast 112,000—10.2 
NY-38 dorms b+4 8 |load bearg Weed pears blk |rein cone rein oo cont ae & gyp tile wnsct steam, basebd h w 
mas/rein r alum fr , 
Brooklyn, NY 39’ cone cols |brk asph | plate gl plast 
NY-39 tel co offs b+2 10 |rein cone ee fas conc bm & |rein conc stl/ cone blk | ee fired steam vent only 
‘br’ stone Isla steam convecs 
Buffalo, NY 27! conc blk tub tl/asph tl |blt-up |pol plate metal & gl | - 
NY-40 |tel co offs il 4 tie bearg cone blk & brk |cone |bar jst ie ae |metal & gl | ee jens only 
st! pol plate ot air/duc 
Vion, NY 16’ brk asph tile ; | | 
NY-41 \sch (part b)-+1 26 |bearg walls brk & blk slab on gr |bar jsts lwd dh blk & plast hee wnsect h w/oil radiant 
| asph tile \cone plank 'dsb resilient 
Islip, LI, NY __| 13’ \brk terraz |blt-up | |wnsct | 88,365-S-12 
NY-42 tel co offs 1 4 fe Pe pone blk pone ae peace ihe & stl a & cone pnt on en vent only 
ar jsts ackup br asph tile ar jsts g' ot air 
New York State 15’ gyp lbrk & cone blk {rub tile comp roof |pol plate wire _|cone blk 
NY-43 sch & (part b)-+3 rein cone mas & pore: cone aly ie |blt-up 4 ply {stl blk mas : ee enamel oil h w vent only 
convent enamel insu terraz, wi cem enamel | 
New York, NY 35/ 4” | stl ipakel brk asph tile proj & csmt & plast |linol wnsets {112,000—10.2 
NY-44 jr-sr hi sch 2 30 yan bearg &  brk & tile rein cone pegs ray alum leyp/plast wd panelg low pres steam oil/ |exhaust vent 
stl fr ecks rigid insu glazd tile convecs unit vents 
Seneca Falls, NY pd Vai stl trusses metal & gl brk |other bar jsts |20-yr blt-up |dsa leone blk |183,531-S-13.2 | 
NY-45 frat hse | b+2 st] skeleton pee fers xe cone Bee speak gyp deck |alum sash fe oa lgas forced h w 
ack-up sandstone ’ stl studs |finned rad 
Troy, NY 20" face brk \asph tile blt-up part insulg gl __ {metal | 
NY-46 tel co off 1 8 |wall bearg ns & conc blk |cone slab \bar jst stl rail , oil/hot air ducts vent only 
r stone 
Upper NY State 16’ bar jsts brk & cone blk |asph tile pourd gyp plate gl 
NY-47 convent Boas pie 18 {wall Ee pes San rein cone slab ie ing & wddh es & plast wd wnsct jou convecs & base 
’ (fron rein cone metal furr, lat sheathg rad, h w 
Yonkers, NY |42’ (rear) & plast/face brklasph tile Islate |dsb |17,328-—5.7 
MA-26 off bldg b-+2 10 CRs fees: brke¢b — |reincone slab {pan jst & cyl —_ alum proj cind blk/gyp . spec design steam/fin type rads ie systema t} 
jst & cylin ack-up ; metal/glazd tile/ complete 
Newark, NJ shell face brk lasph tile w/4plyp&g |dsa hollow metal 145,000—15.2 
MA-27 |gen libr b+5 | 14 {rein cone & brk & brk blk solid slab & tin |solid slab wd mas marb hit h } 
ay Prmnewicl, | 56 struc stl pone slabs pal cuatro (precnee plank | ee spe ao complete 
r resilient firs t-up insulg g wd walls 703,989-S-27.3 
a  _ectilicnt firs Ibit-up insu gt Ted walls 
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bing & Electrical Elevators Site Built-in & serv| Special fndtn Gen’ | 
rs | = lf en’l const} Total Total 
aklers mvg stairs |improvements | connctd eqpmt conditions Special features Contract contract | separate Cubic Square | contracts $/cf |$/sf 
% $ % $ 7 date contracts feet feet 
Z 0 % | $ % | $ % | $ % $ Vee 
- eee EE EE ea ee eee ea | 
N ll t sti D3 s : ( s 56 
11,819—4.2 eee: oe tip sum 237, 240| 273,737 18,000| 278,664) 1.02] 15.47 
| gl between (12 Mr '53 | 
sewg disp rock excavation lump sum | 924,224 868,728 61,588]  945,224| 1.09] 13.72 
—5.3 87,700—9.3 | 35,000—3.7 15,000—1.6 6,000—.6 i7 Mr’53 
specl site grading 890, JU0 olo,437 35,855| 580,420| 1.12) 16.19 
—5.3 __|48,000—8.2 33,910—5.8 30,420—5.2 |29 Jy ’52 
& park lots ey gray at ae water treatment lwp sum 883 , 50U 2,986, vuU 1,496,500 .50 
under plan’ 
tg 197,000—13.2 45,000—3 22,000—1.5 5 Se 54 
Folding part in 4 class- lump sum 549,481 784,878 37,350 724,779 .92| 19.41 
rooms & gym 
5.1 54,126—7.4 20 Se’51 
: | === 
boiler rm 717,236 233,517 890,791 53,290 950,753] 1.07) 17.84 
reinforced for 
-S$-4.7 _ |60,160-S-6.3 22,779-S-2.4 water head 16 Jy 51 
| sewg disp & large amt rock 932,655 975,849 58,250] 1,055,396] 1.08] 18.15 
lrock excavation|excavation 
= 5.3 70,000—7.6 42.741—4 122,741—11.6 
kitch stip sum 227,578 230,260 16,575 324,603| 1.49] 19.58 
| 
tg 20,500—6,3 \13,800—4.2  |7,125—2.2 9 Mar 753 
| painting stip sum 140, 000 64,470 461,678 33 , 984 204,470 44, 6.02 
-8-6.2 |16,950-8-8.2 | 3,675-S-1.8 Ap ’54 | | 
pees footings 915,000 rade | 59, 734 915,000| 1.51] 15.32 
req | 
Fall '53 
painting stip sum (182,345 33 395 148,080 15,343 165,740| 1.12] 10.80 
6-S-8.4 |4,819-S-2.9 6.300-S-3.8 Ag 54 
book lift painting stip sum 194,799 53,987 269,517 13,766| 248,786 .¥6| 18.07 
& fixtures ! 
-S-3.9 5,827-S-2.3 4,800-S-1.9 6,900-S-2.8 My ’54 
OO 
l elev & | all on leuge lump sum 652, 000 780,000 51,528 652,000 .84| 12.65 
1 dumbw 
htg 37,500—5.8 Se 53 
stip sum 456, 634 59,454 777,040 32,624 516,088 66! 15.82 
htg 24,124-S-4.6 | Jy 753 
Lit. lia. |)... painting suipsum | 190,528, 81,618] 117,300 9,825, 274,746, 2.341 27.96 
3-S-9.9  |20,064-S-7.3 7,593-S-2.7 Oc 752 | 
painting \stip sum 86, 290| 20,1389 96, 600 9,620 106,429] 1.10) 11.06 
-8-3.9  |5,740-S-5.4 3,750-S-3.5 Ap ’53 | 
I 
[1 elev kiteh 1,900,000 32 .500| 1,734,575 1,932,500) 1.12 
32,500-S-1.7 My ’53 | 
a 5-1 nn en ne SEEN WInIT<Ts¥UNT;7; Gum ¥-ersr toy meats eer-acz ieee pacer econo 
Pada tegae 1, 094, 659 804,000] 66,217) 1,094,659] 1.36] 16.53 
21,500—1.9 
0 cet eee ee ee 
| | | | 739,300 450,000) 739,300] 1.64 
Fall '54 
a nen UE NEEE INNIC 7-777 IE T-MIPTT; RI octowreveiiemeeertstiee reer 
i 259 , 829 259 , 900 15,480| 259,829 -99| 16.78 
Ag 54 
54,790 47,265 2,800 54,790| 1.16] 19.57 
| Se ’54 
: Resilient fir & wasct 530,983, 201,624 | 37,893 732 607 1.23] 49.33 
ua Se 52 i | 
-S-5. »288-S-5.6 8,902-S-1.2 | 15,689-S-2.1 e 
a0 141 288-8 lump sum 143,563 | 8,070| 143,563] 1 | 17.80 
| | |Ag 754 |! 
Kitch, gym | lump sum | 794,959] 804,000 66,217| 1,094,659 on 16.53 
equip, flag pole ; 
9 
)0—5.7 aoe | 48,400—4.4 19 Ja 54 
1 craw! spac SU, ’ ’ , > ? 2 > « 5 
kitch 4/ | space except (stip sum | 955,500| 438,656) 1,132,357 78,358| 1,394,156] 1.23] 17.79 
under gym & audit ears 
87-S-9 _|108,150-S-7.7 16,336-S-1.2 =a ad : 
eiharcooat Sloping site made o levels |sipsum | 114,600| 61,759] 120,475] 11,900, 166,359] 1.37) 13.99 
| work for 3 stories necessary es 
| 18,000-8-10.8 SOR 


'5-S-16.6 


0—7.7 


)0—5.2 
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6.214-S-3.7 


9,776—3.3 


| 
| 
| 
| 


65,000—6.8 | 
3 elev 


|9,400—9 


| 


kitch 


6,500—2.2 


req footings & 
retaining walls 


conc piles 


33,665—3.5 


steep hillside site 


chapel 


specl interior finish 


70,000—7.3 


parapelegic student specl 
entrances & toil rms 


INSTITUTE OF ARCHITECTS . 


Jy '54 


Ja 54 
lump sum 


| 


\Jy ’54 
il, 


Oc ’53, Fe ’54 


242,000 


589, 698 


329,570 


202,700 


465,090 


1,247,935] 2,050,000 
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168,594 


14,550 


37,690 


298, 854 


| me 25.29 


2,577,505 ae 15,23 
| 


16-S-3.9 ee 51,435-8-1.9 | 
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Region 
case No. 


location 


MA-28 


Lancaster, Pa 
MA-29 


Phila, Pa 
MaA-30 


Sewickley, Pa 
MaA-31 


Wilkes Barre, Pa 


Type by 
occupancy 


hosp 


savgs & 
loan asso 


hosp 


commun 
center 


| 
| 


MA-32 sch | 
Weirton, WVa 
GS-18 hosp 
New Orleans, La 
TX-26 sch 
Cameron, Tex 
TX-27 storage 
warehse 
Ft. Worth, Tex 
TX-28 \sch 
Greggton, Tex 
TX-29 bank & 
off bldg 
Houston, Tex 
TX-30 YMCA 
Houston, Tex 
TX-31 parish 
hall & 
Houston, Tex Sun sch 
TX-32 seh 
Marshall, Tex 
TX-33 tel exch 
& commer 
Quanah, Tex offs 
1X-84 je coll 
San Antonio, Tex| 
GL-37 sch 
Bowen, Ky | 
GL-38 seh 
Stanton, Ky 
GL-39 college 
blag 
Ann Arbor, Mich 
GL-40 {hi sch 
Bloomfield, Mich| 
G1-41 off & 
|warehse 
Detroit, Mich | 
GL-42 stuaent 
union bldg 
Detroit, Mich 
GL-43 low income| 
hsg | 
Detroit, Mich 
GL-44 {meu sch 
\blag 
Detroit, Mich | | 
GL45 hosp 
Canton, Ohio 
GL-46 hosp 
Cleveland, Ohio 
GI-47 off blag 
Cleveland, Ohio | 
GL-48 gar & serv 
Cleveland, Ohio 
GIL-49 gen hosp 
Elyria, Ohio 
GL-50 jhosp 
Lima, Ohio 
GL-51 sch 


Lyndhurst. Ohio 
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Stories | 

No. of 
height-ft. corners’ 
above gr. 


frame 


rein conc 
skeleton 


stl 


{stl skeleton 


welded stl 


b+24| 4 
Baty" 
(part b-++-1 28 
jto 5) 
12/ to 70’ 
b+3 9 
38’ 
yob+14% 8 
a1’ 
5 34 
66’ 3 bidgs 
1 ll 
14’ 
1 4 
217 
1 8 
14” 
2b—24 4 
328.5’ 
b+83 36 
[34’ 
if 16 
13.7/ 
1 14 
14’ 
part b+1 6 
|16’ to 75’ 
2 
145’ 
1 14 
polyg 
LL wings 
1 14 
| polyg 
rhe wings 
8 10 
86’ | 
part b+2 26 
}13” & 25/ | 
part b+2 14 
{varies 
b+2 16 
42’ 2" 
yeb+ 1444 2 | 
| 
\122” 
b+8 8 
98” 
b+5 39 
varies 
b+8 11 
nae 
b+2 6 
\29/ 
mezz+1 | 7 
24’ 
b+5 15 
65’ 8” 
2 iia or ones V4 
27° 
b+1 17 
Vg 


rein cone 


bm & slab 


rein cone tr 


rein cone 
bm & slab 


rein cone 


rein cone 
bms cols 


stl 


leone jsts 


over bsmt 
rigid fr 
conc jsts 


rein cone 
skeleton 


rein cone 


mas bearg 
stl jsts & 
cone slab 


Structural | 


stl bms & cols 


Exter. wall 


exter. finish 


blk back-up 


{col & bms 


face brk/clay 
tile back-up 
face brk 


brk w/hollow 


limestone brk 


w/cind blk 
limestone 


back up 
face brk 


back-up 
face brk 


face brk 


face brk/tile 
plast & pnt 


porce-enamel 
cone blk 


brk/cone blk 
cone blk & 
corr siding 


lface brk cone 


tile face brk 


ork & slag 
cone blk 
face brk 


mas 


\face brk 
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\face brk/cone 


face brk/lime- 


brk 
brk & marble 


tile backg gran/ 


mas, limestone 


face brk w/tile 


face brk w/tile 


solid brk plus 
insul air space 


brk & cone blk 


blk back-up fur 


Floor constr. 


floor finisn 


cone jst 
jconstruc 
rub tile 


lrub tile 


jr bms-cone 
slab 

terraz 

slab on fl lath 


vinyl & terraz 


rein cone bm 
& slab 
Iterraz 
cone slab 
|terraz & asph 
tile 


terraz/cer & 
asph tile pnt 


cone slab & jst 


terraz 


cone jst/pans 
terraz & asph 
tile/corr rub 
cone slab over 
bar jsts 

asph tile 

cone slab 

cone jsts 

cem w/hardnr 
conc jst const 
tub & asph tile 
asph tile & ter 
rein cone jst & 
slab asph tile 
& terraz 


cone slab 


asph tile 


cone on bar jsts 


conc bm & slab 


Roof constr. 


roofing 


comp on 1” 
insul 


cone plank on 
\bar jsts 
blt-up 

jr bms 

leone slab 

nail cone 
stl aeck 
fiberglass 
slag 


load bearg mas |face brk cone slab on bar cone slab on 
& bar jst & clay tile jst/terraz & bar jst 
cone slab |face brk asph tile blt-up 
rein cone face brk cone bms & jsts|t & g 
pans «& jsts tile topping ; 
plast & pnt asph tile lstone copings 
stl jst brk & tile cone slab on gyp aeck 
‘face brk Fag a Ws 
asph tile blt-up 
pre-stressed gra|pre-cast cone {conc on gr pre-stressed grd 
pre-cast insul slabs heavy duty pre-cast insul 
roof slabs cone cone roof /blt-up 
stl jst brk & tile cone slab on gr /gyp aeck 
face brk asph tile blt-up 
stl (weldea) mas/alum fae |cone slab/stl w/|blt-up t & g overlalum 
w/It, wt backupjcone fill terraz/ cone tll on 
fabrica st alum |rub tile/earpet |metal deck 
rein cone hollow mas ‘cone slab on gr |20-yr blt-up 
pan & jsts wall cone pan & jst [on cone deck 
brk lres fl coverg 
) |wd/some brk veneer cone slab on gr |15-yr blit-up 
load bearg A) : on wad deck 
mas brk lresiliant tile | 
trussed jsts brk & tile cone slab on gr igyp aeck on 
stl jsts 
face brk asph tile |blt-up 
mas bearg brk & tile lrein cone slab |gyp deck 
walls/trussed : 
jst roots face brk cem & asph tile!blt-up roof 
\stl & rein eyposd cone bra|lt wt cone on |blt up t w g 
cone & tile stone, brk'stl/rein cone |roof on cone 
|& exposd cone |terraz & asph tl 
cone & stl cone cone slab wd & 20-yr 
; bond bit-up 
gl blk asph tile 
conc & stl cone cone slab wd & 20 yr 
‘ bond blt-up 
gl blk asph tile 
rein cone & face brk/cind {rein cone rein cone 
struc stl |blk/stone trim |metai pan insul 
face brk asph tile & slate|blt-up 
stl mas cone ongr & {stl jsts/gyp 
stl jsts acous & roof 
brk lasph tile tiles 
stl girder & mas slab on gr & stl |stl truss w, 
bm & truss brk & stone deck cem & ter |4-ply t & g 
face brk cem & asph 


bm «& slab 


jst w/cone slab 


cone slab 
fiberbd insul 
blt-up rfg 

bm & slab 

insul 

'blt-up roof 
compos on insul 


| 


t&g roof 
stone trim 


t & g rfg over 
\insul on cone 
slab 

't & g over 
insul metal 
deck 


compos on 
insul 


rein cone jst & 
slab 


cone slab on 
stl jsts 
t&g 


| Window type 


glazing 


wd dh 
dsa 

insulg gl 
alum sash 


pl g} 

wddh 

dsa 

insulg gl 

alum w/plate gl 


intermed pro} 
sash 


fixed wd & csmt 


crystal gl 
stl proj 


dsb 


stl proj 
dsb 


gl 
alum 


gl & plastic sheet 
alum | 


jalum awng/arch 


plate & insulg gl 
stl proj 


dsa 
stl esmt | 


dsb | 
jalum 


| 
z } 
dsb | 


Partitions 
finish 


glazd cer blk 
pntd plast 


|brk/metal studs 


brk or plast 
plast on hollow 
tile/glazd tile 

pntd plast 


gyp tile 


plast 
clay & glazd tile 


glazd tile & plast 


birch door esngs 
brk « tile 


cork & brk 


brk «& tile 


} |struc facing tile, 
|pivoted w/plate |tile/met stud 


plast/marb/wd 
face tile & brk/ 
plast some wd 
panelg 


stl proj lbrk.& tile 
dsb | 
stl-ah tile 
plast in 
dsb }commer off only 
lalum-dh tile 
proj stl Iplast 
gl blk vents cone blk 
pntd 
gl blk vents jeone blk 
|pntd 
alum cind blk 
; pntd 
lcsa & plate wd 
alum {lt wt blk 
: brk 
3/16 & dsa (birch 


|pntd cind blk & 


proj/stl com proj/metal grille 


hollow metal 


cind blk & glaad 
struc tile/hollow 
metal 


clay tile & plast 


metal 
brk/tile & blk 
plast & patd blk 


plast in hollow tile 


ule/metal door frs 


plywd on wd_studs 


Special 
finishes 


glazd tile 
wd & marb 


glazd blk 


(birch panels 
wall coverg 
leompound 


\ 


woven alum 
wall coverg 


lsome washable 
wall coverg 


| 
i 


glazd tile 
|wnset 


jacous tile 
ceillgs 
| 


jacous tile 
ceilgs 
| 


wa 


wd pane! part 


|dsa metal 

rever type wd dhjclay tile or gyp/ {cer tile 
glazd blk/pntd wd panelg 

dsa plast 

wd wndws tile/plast & pnt/ [cer tile 

fixed gl face tile wnsct/ |wnset 

insulg gl met dr frs/oak drs | 

alum proj {wd studs | 
plast 

\dsb pnt 

stl proj cone blk/wd 
«& wire mesh 

gl pnt | 

jwd dh plast on hol tile & |glazd tile 
glazd cer facing tilelspec service 

dsa \pntd plast Jareas 

alum slag cone struc glazd 
blk are : 
plast walls 

alum proj conc mas |glazd tile 

dsa pnt 
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coal steam water 
tube boilers/h w 
recesd convecs 


51,5 
{tire tube boiler 
steam/convecs 


city steam 


65,149—6.5 


convecs ; 
gas-steam boiler 
33,750—11.3 


«& hot & cold air 


|water tube 


gas-hot air 
25,057-S-14.3 


|gas unit heatrs 


10,933-S-10 


'h.w. coils in a.c. 
2,093,864—15.7 


gas-stl boilers 


gas-stl 


hot air ducts 
gas—h.w. 


|40,096-S-19 
gas—duct system 


{gas 


|gas 


|centr heatg/conv 
under wndws 
672,020—17.7 
oul 

|how. fin tube 
|282,961-S-20.4 


|68,000—12.3 
centr steam oil & 


counters & stage |recessed convect 


'148,300—13 


coal/steam heat 
|42,829—3.9 


centr heatg 
‘vac steam forced 
1,001, 


convecs forced h. 


how. and 


rad 
gas sectional boil 


gas unit htrs & 
basebd rad 


stm boilers/coal 
steam 


Heating Air cond 
system system 
$ % |S. a 


gas steam convecs 


h.w. fin type rads 


\low pres steam-gas 


h.w.-convees radiant 
195,000 i 


lsome radiant areas 


summer, winter a/¢ 


lindiv rm gas htrs 


indiv rm gas htrs 


cent pit 44,800-S-4 | 


oil st boilers recess 


complete 


00—20.9 


compressor 
{chilled wate’ 


yr round htg; 
coolg 


offs only 


Sit 


iy 


water } 
|chillers w/e 
100% a/c un 


25 tons-linat 
to meetg rm 
com plate) 
16,000-S-14.5) 


Bl) 
entire bldg — 


8,499—14.6 


|hi velocity ¢ 


exhaust fans: 
exhaust fans 
ecs | | 


comp! ventil! 


\ 


fire tube boiler, oil {air hanalg uml 
unit heaters /conves|off 


off area only) 
28,975—5.25; 


| 
| 
} 
{ 
| 


air 
875—36.6 
{compl chiller 


Ww. [water spec anf 


464,300-S-15 
st from centr station|compl htg &: 
W or ¢ air |coolg system 

996,000-S-31 
steam & heat exch 
{warm air & basebd 


739 ton a/¢ 1 


er 


h. w. reces conyees {water /spee ay 


ae tube boil/coal|comp! chilledc 
259,614-S-22.6 


operatg suiteds 


only 
117,118-S-14.5 


\low pres stm-gas 


centr sys & unit vts 


47,690-S-12.9 
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arives & parkg 


bing & Electrical Elevators | Site Built-in & serv | Special fndtn C Gen’l const] Total Total | 
iklers mvyg stairs jimprovements | connctd eqpmt conditions Special eéawires ontract | contract | separate | Cubic Square | contracts | ¢ [et $/st 
contracts feet feet | 
% \ $ Ae ae el Ss Mone s % | $ % eee Nas $ | | $ | 
} | } | 
IN tae : | kitch lump sum 1, 887, 500] 971,581| 1,833,754 170,647) 2,859,081] 1.55] 16.75 
b)-S-9.9 |183,786-S-6.4 4.9 77,493-8-2.01 30 Je 52 
‘stip sum | 170,840] 126,140) 11,125 245,545| 1.94) 22.07 
tg 23,200—9.4 | 27 My ’54 
| ump sum 1,119,347 510, 138 38,200] 1,119,347| 2.19] 29.30 
j 26 Je 52 
if seatg & xed |rein cone w/exter 302,954 375, 628 1,090,849| 2.90 
li furn 19,736 membrane/slab 
4 24,650—2.4 over firs 12 Au’54 | | 
| | {Form A-1 213,300 ada 205,442 17,124 288,635 ay 1.68 
| 
8-7 21,485-S-7.4 | | 14 Jy '54 | 
2 pass 1 trt Ind 53,839—1.3 |cone piling lump sum gen 3,946,895 2,575,644| 126,841] 4,223,298] 1.64] 3.33 
5 dwtrs \kit 101,852—2.4 
121,212—2.9 ("52 
| jump sum 140,931 34,512| 266,233 19,557 175,443 .86| 8.97 
itg 9,455-S-5.4 | Ja 54 
relrig piping drilled piers 665,000| 312,000] 3,170, 150 977, 0U0 31 
| 132,000-S-13.5 
insul 180,000 | 
lump sum 91,875 16,728 163 ,37U UL 720} 108,593 .66| 9.25 
itg 5,785-S-5.33 Re '54 | 
|kitchen stl sheet piling lump sum 8,560,099 11,830,845| 825, 153|13,326,552 ies 16.15 
I, | 1,290, 684— : : 
itg 1,374,875—10.3 |9.7 {7,000 |4 Je’54 
* a ~~ A a a ep 
| |kitchen spread out scheme lump sum 445, 000 17,000| 665,000 47,000| 725,000| 1.09] 15.40 
w/covered passages | | 
itg 55,000 13,000 9,000-S 8,000-S between aifferent areas My '54 | 
lkitehen {lump sum 85,000 27,500, 105,500 7,000 112,500) 1.07! 16.09 
10,000-S 1,500-S-1.33 15 My 54 | 
| ump sum 162,105 327,040 23,0UU0| 210,401 
| tt ; 
itg 8,200-S | 15 Se ’54 
—_11tCCSt*t*~C*~*‘“‘~t‘idStOrage shed drilled piers =| =~=~*~S*~*<“‘é‘*s pcm =| 88D] ~~~*~C*«YSC!«C« SONU] 2,740) 68,192) 1.05) 21as 
Eo5.5 |4,000—6.9 1,715—3 1,975—3.4 Se ’54 | 
P sound proot music uept lump sum 711,347 8U5,0U0 47, 000 711,347 88] 15.15 
1 Se 54 
<i. -); . |. | .  +| — .. AKA 807 ~~] 82,475) 12,428\" 145,760), 15,000) ico4s00c muereonmmear 
8—13.1 24 Se 54 
lz ALA 3807 83, 666 11,072 143 , UU0 13, 00 94,738 .66| 7.29 
2—11.6 | 24 Se ’54 
- lump sum 2,712,993 2,865,460 43,980| 3,784,026] 1.32| 8.62 
htg 306,612 92,400—2.4 | | 20 No ’50 
; | kit 38,885-»-2.8|some extra AIA torm Al 907,791| 1,3889,882| 1,407,685 94,150! 1,389, 882 -99| 14.75 


| water & sewage |deep & spread | = aS | 
htg 98,677-S-7.1 | 18,436—1.3 (43,182—3.1 \footings 30 Je ’54 
: 2,638 fire protect & |pipe piles &_ lump sum 33%, 602 652,170 33,600| 651,028] 1,U0| 16.37 
piles & caiss |tube systems  |drilled-in-caissons aN 
htg 45,413 56,760—10 _|15,640—2.8 Se ’53 : 
: ; toben lump sum 708,321| 223,072] 867,980] 64,760) 1,144,576] 1.32) 20.90 
10,410 2238,072—1.9 Au ’54 
ee vee piling at lump sum 824,508 44,800 787,018 82,450! 1,108,375| 1.40| 13.40 
expressways ies 
—' 6 — 6,2 32,500—2.9 |32,042—2.9 | | p ee 
ot designea for tuture lump sum 1,873, 878| | 1,936, 260 80,960| 3,268,963] 1.69 


248,876—9.1 92,358—2.4 


\kitchen 
51,975—1.9 


expansion 


5 Je ’51 


Ind 49,360-S-1.6 lump sum | 1,771,320] 3,093, 651| 1,584, 209] 3,098,651] 1.95 
. ? as 
§2,355-S- \kit 44,809-S-1.4 i 
15-S-11 |301,415-S-9.75  |2.66 jsteriliz 39,972-S St Weoeteas Ve 
| kit115,538-5-3.6 new kitch/cem finish over |lump sum gen 3,074,087| 1,335,9U0| 1,815,713] 161,524| 3,222,119] 1.78] 19.80 
eye 2 : -S 
75,900-S- sterilizers pan slabs ‘ 
264,000-S-8.2 — |2.33 32,494-S-1 | = \'54 | 
a, $$ —— under pinning standard 147,717 128,200 11,670 147,717| 1.15} 12.64 
| required on form Al | | 
| adjacent bldg 17 Jy 54 
: {soil conditions standard 287,508 518,500] 29,780] 287,508] .5| 9.66 
\(water form Al 
encountered) |28 Jy 54 


htg 100,000-S 49,620-S _| 


ster & sprink 
35,043-S-3.1 


Ind 18,209-S-1.6| 


movable equip 
est87,000-S-10.8 


jextensive X-ray unit in 
sep l-story wing 


ee sum 
|5 Jy ’54 
AIA form Al 
16 Au ’54 


684, 000| 


517,000 


1,146,486 


289,065 


553,354 


422,000 


1,146,486 


806,065] 1.91 


= -S-1.5  |blt-in casewrk | 
htg 48,410-S-6 24,537-S-3 _|12,000-S-1 ) n | i | , a ae ae ate 
J0-S-10.2_|22,200-8-6 24,865-S-6.7 | 7 Je’54 | 
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AIA NATIONAL BUILD 


Region 
case No. 
Sea 


location 
GL-52 


Maumee, Ohio 
GL-53 


Toledo, Ohio 
NC-63 


Bourbonnais, II! 
NC-64 


Chicago, II] 
NC-65 


Chicago, Ill 
NC-66 


Clinton, Ill 
NC-67 


Clinton, Il 
NC-68 


Creve Coeur, Ill 
NC-69 


Franklin Park, I] 
NC-70 
ep pene Park, 


NC-71 
ea Park, 


NC-72 


New Milford, Ill 
NC-73 


Rockford, Ill 
NC-74 


Rockford, Ill 
NC-75 


Shabbona, Ill 
NC-76 


Anoka, Minn 
NC-77 


Anoka, Minn 
NC-78 


Duluth, Minn 
NC-79 


Duluth, Minn 
NC-80 


Faribault, Minn 
NC-81 
Farmington, 
Minn 
NC-82 
Grand Rapids, 
Minn 
NC-83 
Grand Rapids, 
Minn 
NC-84. 
Grand Rapids, 
Minn 
NC-85 
Grand Rapids, 
Minn 
NC-86 
Minneapolis, 
Minn 
NC-87 
Minneapolis, 
Minn 
NC-88 
Minneapolis, 
Minn 
NC-89 
Minneapolis, 
Minn 
NC-90 


Red Wing, Minn 
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Type by 
occupancy 


dept store 
warehse 
for hosp 
orphanage 


stores 


oft bldg 


sch 


bank 


hi sch 
|gym cafet 


nurses 
home 


sch 


sch 


sch 


tel off & 
exchange 


chron & 
psych 
hosp 


libr 


sch 

sch 

bd of educ 
sch 

sch 

gym & 
audit 
laund 
church 
church & 


{Sun sch 


church & 
rectory 


warehse 


| 


| 
Stories | 
———|No. of, Structural 
height-ft. [corners frame 
above gr. 
b+1& mezz | 10 (stl & stl jsts 
lcone jsts over 
18’ \bsmt 
Y%b+1% 4 |rein cone fr 
15’ 
Yb+2% 20 |wall bearg 
32! 
b+1 6 |skeleton stl 
eke 
b+2 8 lrein cone 
26’ 
1 12 |mas 
i 
| 
14°. 
1 20 |mas 
\13” 
b+1 12 |bearg wall 
stl jsts 
13’ gyp deck 
b+1 4 |mas wall 
recast jsts 
13 eel 
| part b-+b3 rein conc 
| |struc stl 
34! | 
1 12 |wd 
" | 
2| 14 |stl fr 
22h 
part b+1 stl cols 
| open web 
14//28’ | jst 
part b+1 stl cols 
open web 
16’/27’ jst 
1 | stl fr 
12.5’/28.5” 
1 12 |stl 
127. 
1 6 |stl 
13’ 9” 
b+4 18 |rein cone 
47’ | 
3 12 |rein cone 
37 6” 
1 21 |stl 
12’ 6” | 
1 22 {stl 
12h 
b+1 8 ibe cone 
11’ | 
b+1| 14 |rein cone 
127 6” | 
1| 28 jrein_cone 
13° 
YMb+1 22 |stl & rein conc 
|25” 
b+2 11 |stl (col jsts 
, & trusses) 
22 pan jst fl 
b+1 16 {rein cone 
267 stl fr 
1 26 Istl 
|40’ 
b+2 38 |stl 
43//100’ 
1 4 |wall bearg 
stl cols & 
14’ 8” bm 


Exter. wall 


exter. finish 


|face brk & 
cone blk 
face brk 


face brk & cone 
blk/poured cone 
face brk 


load bearg 
tile & brk 
brk 


mas 
stone/gran 
brk 


solid mas 


lface brk 
mas 


brk /gl 


mas 
gl brk 
brk 


brk/cone blk 
alum wndw 
wall 


mas 


stone/brk 


face brk com 
brk back-up 
face brk 


veneer 


brk 
brk & It wt blk 


brk 


brk w/lt wt 
blk back-up 
qtzite face brk 


brk w/lt wt 
blk back-up 
limestone fe brk 


brk &/or stone 
& blk stone & 


blk brk 


prk & tile 


brk 
jbrk on cone blk 


lbrk 


face brk conc 
blk back-up 
brk face brk 
face brk & cone 
blk back-up 
brk & gl brk 
brk on tile 
back-up 

\brk 

brk w/tile 
back-up 

brk 

face brk/cone 
blk back-up 
|brk-gran /fe brk 
face brk/cone 
blk back-up 
glazd blk & brk 
face brk/cone 
blk back-up 
brk & gl blk brk 
brk & cone blk 
brk & gl 

\brk 

brk on tile 
back-up 

brk 

brk & tile 


brk 

brk w/tile 
back-up 
stone/brk 
stone w/brk & 
tile back-up 
stone 


jake blk 


Floor constr. 


ING COST SURVEY (Continued) 


Roof constr. 


|cone blk 
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leone deck 


Window type 


glazing 
alum 


Iplate gl 
stl 


stl esmt 
dsa 
metal 
insulg gl 
\stl 
Ids gl 

‘stl w/ds gl 
alum 


stl 


44 pl 


wd dsa 
alum 


gl blk 

ribbon wndws & 
alum 

|gl blk 

ribbon wndws 
alum 


alum 


wd (modified dh) 


alum & dsa 
stl 
wire gl 


alum awng type 
& wd dh 
doubl glazg 


wd reversible 
type 
doubl glazg 


stl & dsa 


wd fixed & csmt 
single & doubl 


alum arch proj 
doubl glazd 


alum arch pro} 


doubl glazg 
alum arch proj 


doub! glazd 
alum arch proj 


gl drs 


wd & 
doubl glazg 


alum single 
d 


|glaz 


alum fixed & - 
esmt single 
glazd 


wd csmts/doubl 
glazg thruout 


floor finish roofing 
|cone slab on gr |blt-up rfg over 
& over bar jsts/|insul on 
ter & asph tile |metal deck 
jrein cone-flat |t & g roof on 
slab cem fin & {cone slab 
asph tile 
cone jsts & rfg tile on 
lens wd trusses 
lasph tile 
stl & cone \stl & cone 
slab cone slab 
lcone asph & grav 
viny! tile 
pre-cast jst stl jst 
concongr 
vinyl & asph tilelt & g roof 
precast jst stl jst 
cone/asph & 
viny] tile It&eg 
conc slab gyp on fibergl 
form board 
cem t&g 
precast jsts 3 ply asph 
pound slab 
cone 
cone slabs/_ cone slabs 
cone on stl jsts |cem tile 
terraz asph tile |t & g 
cone slab fr 
asph tile l|asph | 
stl jst w/cone {stl deck 
topping 
asph tile blt-up 
cone slabs on grist! deck 
conc slabs asph |board insul 
tile & hrdwd __|blt-up 
cone slabs on gr|blt-up t & g 
cone slab over 
tun asph tile 
cone on gr stl jst 
terraz 
asph tile Istl deck 
cone slab on gr |stl deck 
comp tile 20-yr p & g 
pourd cone slab|p & g 
on gr. insul on precast 
asph tile conc slabs 
rein conc rein conc 
lasph & terraz Ip&g 
rein conc rein conc 
rub tile p&g 
rein cone slab |p & g 
lon gr | insul on stl 
lasph tile deck 
cone slab on gr |stl deck 
asph or cer 
tile 20-yr blt-up 
rein cone rein conc 
rub tile p&g 
rein cone rein conc 
lasph tile p&g 
rein conc rein conc 
asph tile p&g 
rein conc wd planks on stl 
maple wd p&g 
pan jst/pourd {precast cone deck 
cone slab on bar|stl deck 
\jst/quarry tile |p & g 
cone pan jst sys|stl deck 
terraz, cone 
compos « |20-yrp & g 
slab on gr stl deck 
lstone & terraz 
compos |20-yr bonded 
pan jst & conc |cem tile on stl 
slab stone, purlins 
|terraz compos {20-yr bonded 
|rein cone slab |p & g 
on fill insul on precast 
cone | 


bronze in church 


Partitions 


finish 


|metal studs 
plast & wd 
pnt 


wd-mas 
(cone blk) 


plast on tile solid 


enameled 
lblk-gyp 


{metal 
mas 


mas 


oak 
It wt cone blk 


It wt cone blk 
blk 


| 
clay tile 

plastd 

lexposd cone blk 


fr 
pine 
exposd It wt blk 


plast on 


gyp blk 
oak 


exposd It wt blk 


birch 
ee blk 


| 
tile 


\plast 
fr 


stl stud 
cone blk 
wall bd 


clay tile & cer 
\glazd blk plast & 
cer glazd blk 


cone blk 


plast 
tile 


plast 


hollow tile or 
struct glazd/ 
pntd plast 


cone blk 


plast 
cone blk 


|plast 
cone blk 


plast 
jeer glazd blks 


glazd blk 
Itile 


|mas/brk & 
til 


ile 
brk/plast 


plast clay tile 
ipntd plast 
|metal trim 


clay tile plastd 
brk/plast 


oo 


plast pine pntd & | 


Special 
finishes 


[pnt 
| 


| 
| 


(chapel & altar) 


some oak 
{panel work 


pnt 
| 


struc glazd ware 
vit brk & cer 
tile 

struc glazd 
ware/vit brk 
|\& cer tile 


glazd brk 


|glazd tile 


| 
Ninol 
face brk 


plywd/brk 
struc glazd 
tile 


ie glazd blk 


| 
cer glazd blk 


slate fir 


stone trim 
wd panelg 


wd paneld 
|narthex 


brk 
marb 
mahog 


Heating 
system 


$ % 
\oil boilers 
|combind htg & cool 
fin tube rad 

(hi pres stm from 
{cent plant 
|8,833-S-4.2 

stl boilr/h.w./stoker 
coal convec & unit 
htr 41,759—17.9 


oil/warm air 


2,700-S-2.1 
oil 


stl/oil 

unit vents/convec 
34,800-S-20.3 

stl-oil 

unit vents/convecs 
49,200-S-21.6 
oil-h.w. 

fin tube convecs 
34,982-S-13.5 | 
warm air furn 
{oil-warm air 
2,895-S-4.9 
steam from cent 
boiler convecs 


loil/air 


| 
5,504—3.9 | 
Joil-steam 
fin type convecs 
24,780—18.9 | 


pkg type boiler rad 
heat/plenum tunnel 
|93,038—13.2 | 


rad heat in fir slab 
plenum tun & ducts 
58,835—9.2 


oil/radiant 


87,990—12.7 
lo pres steam boiler 


joil/fin tube rad 


|39,177—16.8 


‘oil boiler/wall fin | 


tube/h.w. 


‘municipal steam 
convecs 
|141,819-S-14.9 


marb & face brk |steam from cent 


plant/fin rad 
|61,750-S-13.1 


gas-steam boiler 
basebd rad 
60,000-S-20.1 


lo pres steam boiler 
gas/forced warm air 
106,500—20 


steam from cent 
plant fin rad 
10,453-S-14.7 


steam boiler-oil 
|fin rad & vents 
|69,924-S-19.6 
steam boiler-oil 
fin rad & vents 
55,914—18.2 
steam from cent 
plant fin rad 
54,389—19.8 
steam heat from 
loutside supply 
132,896-S-34 


lo pres steam boiler 


| 
| 


: | 


4 
Air cont 
system 

$ 4 


100 ton w/e! 
towers 


compl by ter: 


compl 


off only 


temp reg 


temp reg 
7,874—1.2 
temp reg - 
6,950—1.1 
cent vent syq/ 


| 
7,531—3.25 


vent only 


vent only 


26,800-S-5.66ii 
compl vent 


6,036-S-2 
[vent only 


| 16,305—3 
{vent only 


| 
| 


r 
| 


vent only 


vent only 


cent vent on. 


gas-oi 
54,500—12.4 19,495—4.4 
|lo pres steam boiler |vent only 
|gas-oil 

49,855—10.6 |13,691—2.9 
lo pres steam boiler |vent only 
gas-oil 

|48,700—5.8 22,000—2.6 


13,167—1.9 , 


le 


ti 


cal 


it (3 


4 
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\ 
\| 


(Avan 


|6,500-S-5 


6,864-S-4 


10,088-S-4.33 


|13,575-S-5.25 


3,064-S-5.2 


8,654—6.1 
|6,282—4.8 
39,945—5.66 


25,552—4 


Elevators 
mvyg stairs 


$  % 


6,110-S-2.9 


| 


1 


Site 


Built-in & serv 


improvements | connctd eqpmt 


included in 
contract 


walks 750-S 


genl contr 


grading 


147,275—7.33 


| 
| baa ani) Contract |Gen’l const| Total Total 
: contract | separate Cubic Square | contracts 
Special features date contracts feet feet S/ct ||$/sf 
$ % $ $ 
a a re 
} | standard 410,000 | 657,370 38, 280 410,000 .62| 11.70 
| form Al 
: | 120 Jy 54 | 
lrefrig rein conc mat on |stip sum | 158,670 57,109 225,000 19,968 210,779 .94| 10.55 
water bearg sand 
20,950-S-1 125 Se’54 | | 
kit 7,172—3.1 lumpsum | 177,532 | 194,400 15,846] 233,633] 1.20) 14.73 
chapel not incl 
in cost Je "52 
stl & misc iron —_|eaissons to rock revolvyg |gen& sep | 72,000 56,908] 160,000 12,000] 128,908] .81| 10.74 
24,200-5-18.8 dr entrance 
cals 5,325-S-4.1 Mr 54 | 
| AfA form Al| 625,000 540, 000| 45,000 625,000] 1.16) 13.71 
| | 
kit 2,906-S-1.75 fndtns deeper than normal {stip sum 127,000 44,570| 140,000 9,886] 171,570] 1.23] 17.85 
designed for future 
expansion Jy '54 
kitch jfeundtns deeper stip sum 170,500 62,245] 214,000 16,500| 232,745| 1.09| 14.10 
than normal 
! {2,957-S-1.25 Jy 54 
a iy a a ee ee 
187,200 72,544 433 ,020 25 586 259,744|  .60| 10.17 
| | | | 
sep trades | | | ae 5.09 ee eT 7.36 
1,944-S-3.3 | |De ’53 
kit 58,291-S-2 swimming pool in gym gen 2,773,000! 183,791| 3,503,726 2,956,791| .84 
lab 94,500-S-3.2 bldg 
gym 31,000-S-1. 12 My '54 
laund (rented) AIA form Al 105,866 4 identical units 141,420 .87| 15.15 
kitch (rented) % % 
23 Oc ’53 Iles 40, 130] 2,334 | 
90, 495 294,975, 13,110] 130,927! .44] 10.0 
3 Ap ’54 
ee ee eee 
ceate & fixed 5 sep 496,180 749,000 58,850 705 ,005 -94| 12.00 
furn contracts 
25,000—3.5 27 Mr ’54 
lseatg & fixed 4 sep 448,319 844,000 54,843 640,794 -76| 11.68 
furn contracts 
18,000—2.8 3 My ’54 


TS eS —— — SG 


| 480,246 


820,000 


629, 696 12.30 


6.75  |52,000—8.25 | 9 Jy ’53 
; walk grading |temp controls mech core & common |lump sum 142,621 18,479| 221,400 16,230| 232,459] 1.05] 14.30 
iy 6,540—2.8 facilities designed for 12 
atg 14,332—6.2 18,479-S-8 classrm total 30 Je ’53 
134,900 150, aH 10,562 page .90| 12.75 
| 29 Je’54 
in gen contr foundtn extended |hydro-therapy section stip sum 715,947| 238,766] 728,818 949,713] 1.30 
to bedrock included in this cost 
| “ 91,947-S-9.7 | 17 My '5 
| 2 elev | | | |stip sum 320,875] 152,122 426,024 472,997| 1.11] 
| 
46,200-S- 17,372-S-3.7 | | | 30 Mr’54_—| 
| autom temp 203 , 528 297,443 267,939 19,552 297,443) 1.11] 15.20 
cont 7,230-S-2.4 
jatg 16,000-S-5.4 st eq 4,649—1.6 ens ee a ee a i es 
| | temp controls lump sum 362,815 554,677 40,387 535,311 .97| 13.25 
hig \s0,931—7.38 |10,360—1.9 30 Ap ’54 | 
q jin gen contr stip sum uk: iS 60a 56, 848| (mar Is21S meinen 
ht {5,050-S-7.1 | | 8 Ap '53 | | | 
Taeonieonte Jstip sum | 2H aE 431, 814| | 356,640|  .83] 
hte 127,260-S-7.66 \26De’51__, | | 
i | stip sum | 231, aa sete 352,390 307, 094 .87| 
: | | | 
htg en se | f a | 3 Jy’ | | | | 
- drape & stage stip sum 181,782| 92,676] 394,632 274,458! .69) 
| curt 3,100-S-1.1 | | 
htg 116,595 | 18,592-S-6.8 8 Ap ’5 
. used exist ftgs of 225 ,300-S 388,142! 520,493 36,019 388 , 142 74 10.72 
| | | demol pide when 
! 29,946—7.7 possible | 
a a Ce ) | | temp controls Fi lump sum = 342,244 494,600] 30,552) 440,107, .89) 14.41 
| 
| 15,738 | late | 22 Ap ’5 : | | 
ihtg Canis Tump sum 372, 190 540,850] 27,605} 469,719 a 17.00 
| | 22 Mr ‘54 | 
—5.6 7,570—1.6 
tg [26,413 : eae 100’ tower w/30’ stainless [lump sum 729,950) 736,250] 42,243] 833,950 a 19.83 
| stl cross ; 
| ‘ 7,670—9 | | 25 Au’53 | 
a oes ! : | ‘ | Tee 47, a 4,010] . 14,000 | ‘ 
| 
sae 
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AIA NATIONAL BUILDING COST SURVEY (Continued) 


Region 
case No, 


location 


NC-91 
Richfield, Minn 


NC-92 | 


St. James, Minn 
NC-98 


Dickinson, ND 
NC-94 


Baraboo, Wisc 


NC-95 
Fond du Lac, 
Wise 


NC-96 
Lake Mills, Wise 
NC-$7 


Viroqua, Wise 
NC-98 


Waupaca, Wise 


NO-99 

Wauwatosa, 
Wise 

Cs-13 


Epworth, Iowa 

Cs-14 

Estherville, 
Iowa 


Cy-lo 
Gillett Grove, 


5-16 
Spencer, Iowa 
Cs-17 


Spencer, Iowa 
Cs-18 


Spencer, Iowa 
Cs-19 


Lawrence, Kans 

Cs-20, 

Sedgwick County 
Kans 


Cs-21 

Wichita, Kans 

Cs-22 , 

Jefferson City, 
Mo 


Cs-28 
Oklahoma City, 
Okla 


Cs-24 
Oklahoma City, 
Okla 


Cs-25 
Oklahoma City, 
Okla 


Cs-26 
Oklahoma City, 
Okla 


Cs-27 

Oklahoma City, 
Okla 

Cs-28 

Tulsa, Okla 

WM-29 

Tucson, Ariz 

WM-30 

Aurora, Colo 

WM-31 


Calhan, Colo 

WM-32 | 

Colorado Springs, 
Colo 


WM-33 | 


Stories 
| Type by /——————— No. of] Structural 
Occupancy | height-ft. _|corners frame 
above gr. 
Jr-sr hi sch b+3 54 |stl tr/rein 
cone. 
38’ max pan jsts 
sch 1 16 |wd/bearg walls 
stl cols bms/ 
PG. | met dk bar jsts 
oft blag S+1 6 |stl, 
bearg walls 
IDE stl jsts 
sch b-+1 16 [welded stl 
ibe 
sch 1 18 {It stl cols 
lam bms 
12’ 
sch 1 14 |stl 
jrein conc 
12? wd jsts 
off blag 2 4 |rein conc 
Bee 
gen hosp b+1 8 |stl tr & 
bearg walls 
10’ 
hosp b+, 8, b-+9 09 |rein cone 
sch b+1 4 |stl w/wd 
purlins 
11’ 
|tel co b+1 10 |stl bar jsts 
14’-1514’ 
class rm b+2 8 |stl bar jsts 
«& shop 
Iowa adatn 25/7 
——————————————— . 
Cc fair 1 4 |lamella root 
exhibits 
ie 
mea clinic 1 6 |stl bar jsts 
10’ 
resid b+1 14 |wa tr 
12/ | 
sch 1 2U |lam wd bms 
13! 
yr Hl sch 1 18 |stl 
14’ 
intrmary 3 rein cone 
| 
aualy Yb+3 16 |stl/nat slap 
fine arts & bm/pan & 
center 38s’ rib 
dorms Z 1o |stl cols, bms 
«& jst 
23/ 
gym 2 1Z |rein cone 
j stl 
Bl? 
jlosur oft 1 & |wall bearg 
11’ avg 
libr 1 1zZ |stl/pipe cols 
bms, bar jsts 
12’ 
swim pool part b+1 12 |rein cone 
{bm & slab 
20’ 
ott blag i 12 |weldea stl 
14’ 
tele & 1 6 |cone blk 
radio sta ' rein cone 
| roof deck 
1 fire police Yeb+1% 24 |stl & rein 
1 mun off cone 
sch & gym yob+1 | 10 |stl 
1014/-22’ 
church b+2 20 |mas 
42’ | 
resid b+1 28 |wd 
|11’ | 


Colorado Springs, 
Colo 
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Exter. wall | 


exter. finish 


or cone blk 
brk 


face brk & It 
wt blk 
brk 


brk on It wt 
cone blk 
face brk 


face brk cone 
blk back-up 
brk 


ork & blk 
brk 


brk 
brk & cone blk 


back-up 
brk 


brk & cone blk 


brk 


brk w/cone blk 
back-up face 
brk limestone 
brk & cone bli 


brk 
mas 


brk 
mas 


brk 
mas 


clay tile 
mas 


brk 


wd fr/brk 
veneer , 


rdwd «& brk 
mas 


face brk 


mas/prk w/It 
wt blk back 
brk 


mas curtn walls 


stucco 
mas 


brk 
tutea alum 
panels 


tace brk, 
exposd shale 
blk/face brk 


face brk/exposd 
shale blk/face 
brk com brk 


brk/exposa 
shale blk 

face brk 
brk/exp shale 
blk/glazd struc 
tile/face brk | 


met/root tiles 


stucco 
cone blk 


pnt 
brk 


brk 


insul & galv stl 
panels cay brk 
brk & stl 


mas 


mas 
fr | 


wd siding 


SEPTEMBER-OCTOBER 1954 


face brk «& tile | 


brk & cone blk | 


Floor constr, 


ae 


floor finish 


cone «& rein 
cone 
terraz & compos 


conc slab 


asph tile 


cone slab/cone 
on stl forms 
asph tile 


slab on gr_ 


jasph tile 
cone gr slab on 
fill 


asph tile 
cone 


lasph & cer tile 
rein cone 


asph tile 
|cone slab on gr 


asph tile 
cone slab & 


Soma 
asph tile 
cone slab on gr 


asph tile 

cone slab over 
stl bar jst 
vinyl & asph tl 


cone slab over 
ibar jst 
asph tile 


cone slab 


conc 
cone slab 


plastic tile 


wa 
wd, cork 
carpet 


conc slab on gr 
asph tile 
some cork 


cone on sand nll 
vinyl-asbes 
tile 


rein conc 
vinyl asbes 
cer tlle 
cone 

asph tile 
cone 


cem finish 


cone on gr & 
stl jst 

maple playg flr 
cone 


asph tile 
slab on gr 


asph tile 
cone slab 


cer tile 
cone slap 


vinyl tile 


leone 


cone 
fiat slab cone 


asph tile 


wax cone 


asph tile/terr 
st! trusses 
It wt cone 


fr 


loak 


| 


st] root panels 


blt-up 
st] 
insu! . 

grav & shingles 


wa jsts 


blt-up 
rein 


blt-up 


stl jsts 
metal deck 
|blt-up 


compos 


insul 


insul cem 
asbes bd 
blt-up 
blt-up 


olt-up 


wa aeckg bit-up 


mineral surface 
t & g blt-up 
\ 


wa shingles 


wd deck 
blt-up 
grav 


compos 
on gyp deck 


|span tile on 
wd sheath & 
Jsts 


pourd gyp on 
stl 


cone 


metal deck 
insul 

|t& g 

t&g : 

asph shingles 
on precast deck 
wd jst/aeck 
insul & t & g 


TeCast UeCK 


asph & grav 
bm «& slab 


asph & gray 
bar jsts 
metal deck 
t&g 


cone deck 


asph blt-up 
stl jsts 


(It wt cone deck 


p&g 


|cone slab maple(stl fr 
jin aym colur & Jinsul 


stl panel 
stl trusses 


It wt cone 
wd shingles 


BULLETIN OF THE 


alum clerestory 
lightg 


alum 
linsulg gl 


alum 
alum ah 
jalum ah 


reversible type 
wd dh/dsa 
& proj alum 


alum bucket 


stl 
dsb 
pol plate 


alum & stl 
gl blk 
dsb 


plastic panels 


stl sash 
|2 dsa 
insul gl 


wd 
insul 
asb 


spec mill 


stl ah | 
proj 
awng dsb 


stl dh 
awng type gl 
asb 


alum ch 


stl proj 
ldsb 

lalum proj 
dsb 

stl proj 


dsb 
alum pro] 


alum 
proj 


alum intermea 
proj 
heat absrbg 


stl sash 
heavy sht 

pol plate 

{stl pro) 

dsa 

|translu panels 


stl 


esmt 
pl fixed 


Roof constr. Window type 
roofing glazing 
metal deck stl& alum_ ° 

cone pan/slab 

on bar jsts dsa & sheet 
20-yr p & g alum 

asph shingle ds & sheet 
p&g alum 

insul on cone & | 

st] forms {doubl glazg 


| 


| 


i 


Partitions 


finish 


clay tile brk/cone 
blk plast & pnt 
wd & metal trim 


It wt olk 
exposd walls 
plast ceilg 

It wt cone blk 


plast 


cone blk. 
cone blk 
cer tile wnsct 


cone blxs & wa 


fir 
cone blk 


|pnt 
cone blk 


plast 


leone bik 


plast 
clay tile & 


gyp/glaad 
bl«/pntd plast 


cone blk 


jeone bik 


exposd 
mas 


brk/brk blk 


mas 
plast 
brk 


{pourd cone 


istl trowel 


wa 


plast 
wad 


plast 

bre bl&/ br 

brk wnsct 
exposd mas pntd 
lt wt blk & bric 


jpntd It wt blk 


tile & brk 

soliu plast on met 
lath & st chans 
plast putd 

met lath & plust/ 
brk blk plast/exp 
brk blks & cone 
clay tile 


exposa shale blk 
brk & gl 


struc tlle 


wd stua w 
gyp bd 


pntd mas 

gl & wd 

tat wall pnt 
clay & glaza 
struc tile 

nat fin of mats 


movable partns 
ast 


_ 


| 
| 
| 


Special 
finishes 


glazd tile 


glazd struc 
tile wnscts 


cer tile 
wnsct 


cer tile 


cer tile 
wnsct 


imosaic¢ tile 
stainless stl 
pavels 

cer tile wnsct 
classrm 


brk/redwa 
pert hardbd 


struc glaza 
tile wnsct 


metal acous 
tile in corrs 


cer tile 
shower rms 


some mahog 
plywd walls 


wawork, enamel 
& varnish 


stainless stl 


1) é . wnsct 
accus tile ceilgs 
cone blk 
pnt on blk 
strue tile unglazed 
unish both sides 
brk & tile 
studs corr/g! rm 
plasthd {partitn 
lwd cabnts 
mas/metal studs  joak panelg 
plast Y 
pnt | 
studs cer wnsct 
gyp 
pnt 

AMERICAN 


Heating 
system 


$ % 


lo pres steam boiler 
gas-oil/fin tube 
1349,000—13.6 
gas-h.w. unit vents 
«& fin tube 
46,760—20 
|gas-steam pkg air/ 
cond w/coils 


coal boiler steam 


steam/unit vents/ 
copper fin rad/oil 
35,913-S-16.7 

stl boiler oil heat 

2 pipe st/unit vents 
|25,382-S-13.9 

boiler rm & boiler 
from existg blag/ 
steam 


{gas boilers 
steam 


jfrom cent plant 


'h.w.-gas 


|vents 


rec convec force h.w. 
524,879-S-5.6 


gas-oil steam 


basebd rad 
27,988-S-21.6 
steam-h.w.—warm 
alr/coal/basebd 
27,476-S-2.5 


gas—h.w. 
basebd rad , 
5,810-S-14.5 
h.w.-gas 
baseba rad 


torcea air thru 
inductn units 
40,314—21,4 
stl poilers—oil | 
vac steam 
88,77U-3-18.5 

Stl gas steam 
w/cabinet convecs 
1113, 164-s-19.9 

htg & vent 

thermos controlled 
convecs/steam 

boiler tor h.w. only 
at present/ future 
plans for equip 

cent plant/steam 
unit htr & warm air 
82,500-19.4 | 


warm air 
cent heatg plant 
gas boilers/unit 


cent heatg plant 
ie hanalg unit 


gas h.w. boiler 
gas-forced air 


fans 


compl 


elec heatrs w/tan 


h.w. convec 
31,562-S-12.1 

unit htrs 

Coal/h.w. fin cube 
13,027—12.7 

boiler des for addtn 
gas h.w./convecs 
128,786-S-15.33 


gas forced warm air 


1,983-S-5.1 


gas 
| 


air wash 


with plmbg ; 


Air cont 
system 
$ 1 
vent only 
127,688—5 _ M 
B 
complete 
ig 
Bis 
leomp chil 


water spec an 
394,000-S-4. 


| 


ventil w/ prox 
fut coolg coilli 


ventil exhaus 


refrig-comp! |= 
55,260—35.3 


INSTITUTE OF ARCHITEC a 


“Kis 


\ 
bing & 


| Electrical 
enklers 

} %|8 % 
ite 209,233—8.1 
tg 18,318—7.9 


-8-7.1 


14,386-S-6.7 


10,847-S-6 


73,900-S-8.3 


Elevators 
myg stairs 


oy 


2 elev 


14,350—.6 


289,867-S- 
3.1 


Site 


$ % 
walks grading 


237,879-S-9.25 


1 


Built-in & serv 


improvements | connctd eqpmt 


$ % 


audit curtain | 
gym partitn 
52,640—2 


kitch (future 
contract) 


itch equip 
3,581-S-1.67 


pipe duct & 
equip insul 
436,325-S-4.67 


Special fndtn 
conditions 


$ To 


Special features 


glazd brk in corrs & 
public spaces 


special sun shade 


steril equip 


66,869-S-% 


|heatg facilities designed 
for future addtns 


Contract 


Gen’! const 


nd 


date 


‘lump sum 


2 Se ’53 


stip sum 


‘lump sum 


28 De ’53 


i} 


6,170, 000) 
s) 


contract 


1,588, 000 


167,100 


67,500 


Total 
separate 
Sais 


237,879 


future cont 


9,304, 624 


| 298, 000 
bid sum | 145,850) 215,705) 275,000 
18 My ’54‘|-S 
our own 132,820] 182,048 193 , 400 


Cubic Square 
feet feet 
2, 649,790| 180.274 
330,365 
133,174] 10, 118| 


103 ,500 


217,000 


6,074, 204 


$5,000 


| 


Total 
contracts 


$ 
2,578,790 


232,178 


67,500 


215,705 


182,048 


9,354, 624 


$ /cf 


0 7 er ee TW ees TE 


——— e 


, 11.10 


} form H-1 92,671 129,979 16,900 129,979 77 
tg 9,320-S-7.2 | 29 Je’54 
form H-1 74,503] 1,102,356 157,000: 1,102,356 .70 
. tg 8,045-S-7.3 14 Mr’53_—s|, | | 
| | form -1 | 130,745 173, 108 622,000 173,108 .28 
$-3.7___ |35,944-S-20.8 7 Je’54 | ana 
i form E-1 31,845 40,208 28,720 40,208] 1.40 
stg 2,552-S-6.33 6 No ’54 
) form E-1 31,280 37,591 44,850 sore 84 
i, 1,722-8-4.6 7 Je’54 
i incl in gen lump sum 134,793 16,153] 188,289 11.68 
t contract 
atg 13,182-7 21 My ’54 
| foldg bleachers varies to 398,960|  529,402| © 741,788 46,042| 529,402 .71| 11.48 
HL A 
atg 38,250-S-7.2 3,422-S-.6 20 My 54 | | 
| 1 elev approx equal to gen similar to 395,232] 568,845| 473,500 37,500| 568,845| 1.18] 14.89 
| construc AIA ‘ 
 btg 49,978-S-8.75 10,471-S-1.8 | 6 Au ’54 | 
hillside south side lump sum 993,415 | 737,248| 993,415| 1.35 
i of ground story | | | | | 
\ below gr 24 Je’54 | | 
if toil & shower rms & offs 320,925 274, 923 24,180| 445,539) 1.62] 18.43 
58—24.4 |15,961—3.6 Mr 54 
| | seats & partns court area, correc gyms, 281, 227 623,020 32,371] 429,985 .69| 13.30 
] 19,390-S-4.5 locker, shower & 
-htg 33,631—7.8 |13,237-S-3.1 dressg rms, concession space|Mr 754 
\ | 21,593 21,129 1,694 21,593] 1.02] 12.72 
, My'54 | 
4 $$$  — re, SS 
| AIA stand 109,831 85,854 109,831| 1.28 
| form 
| 2 Jy ’54 | 
De Oi nOn li nao laine 
204, 698 61,547 204,698| 3.32 
(kiteh stip sum 94,812 126,875 10,150 156,725 15.43 
htg with htg 1245-.8 5,408—3.4 My ’54 | 
- fence solid rock ate stand 8,742 4,960 6 11,095] 2.24] 19.90 
orm 
, high calcium chl |apparatus rm for 4-pce stip sum 189,400 70,551) 229,321 23,279| 259,951) 1.138] 11.15 
content in soil fire fightg equip 
20,410-8-7.8 4 cell jail 7 Se '54 
a aaa (a | TTT (St '1GGp 10 00 = | Tump sum 83, 000 6,630] 282,920 102,630 a 
| gym equip : 
htg 6,630-S-6.5 500—.5 28 Je 54 | | | 
, Isheet piling used |sheet piling, tile roof, AIA A-1 643 , 942 194,551| 961,700 838, 493 87 
due to lot cut stone rors 
a limitations 6 Je’ 
5,765-S-7.8 : 
a ae 2 tire places AIA a-1 32,363 6,394 35,344 38,757 | 
12 Jy °54 


J-S-7.9 _11,371-8-3.5 
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AIA NATIONAL BUILDING COST SURVEY (Continued) 


j 4 fibre glass faxed pl&, Roane mahog finish [pou gas, h.w. well & ome 
r 


Region Stories | tr. | Roof constr. 
Sait No. Type by | |No. of| Structural See Reena ee 
- |occupancy| height-ft. corners; frame eerorntinich aay inten roofing 
location above gr. 
- k & off b-+2 6 |strue stl stone & pl gl/ |barjst/stl frm | 
Aes ae ef ‘ melded alum & plast cone/terraz gyp deck 
Greeley, Colo 25! 'spandrls viny] tile It & g 
- fg (It) ' b+1 7 |stl leone blk/brk |conc/rein slab |insul & glav 
aber at OE Ae brk/cone blk |grslab cone/ _ {stl panel 
Greeley, Colo | 16’ galv stl resil tile off 
M-36 ff bld b+12 12 |rein conc wndw wall/brk |cone cone deck 
ieee ey Y 4 bs tower & tile end walls|terraz blt-up,_20-yr 
Mex 150’ setbk |430,187- \brk/gl & alum |asph tile |bond pitch 
WM-37 stores | b-+2 | 9 |stl tr cone blk conc slab ony {It wt conc on 
Albuquerque, | | bar jsts lenam met pan |stl forms asph |bar jsts 
Mex | | \gl/blk |tile on cone |blt-up grav 
WM-38 sch | 8 |conc blk cone blk cone slab wd jsts exposd 
Farmington, bearg walls _|stl wndw walls | ; t&g 
Mex iG wd roof pntd conc blk _|asph tile wd 
WM-39 therapy | 1 10 |wa jsts cone blk & cone slab blt-up 
bldg trussed wd wd fr ; mineral surf 
Los Lunas, NM 11’ jrafters blk/cem asbes_|asph tile spanish tile 
WM-40; devel hsg 1 10 |wd post & bm |post & bm cone slab on gr |plank deck 
pitched roof bearg blk/cem “ ; blt-up 
Santa Fe, NMex 12’ slab fl \blk/wd sid/g] _|resiliant tile tk&g 
WM-41 devel hsg 1 1U |wd post & bm |post & bm cone slab on gr |plank deck 
pitched or pumice blk a ; blt-up 
Santa Fe, NMex \9’-12’ flat roof lcem blk/wd _|resiliant tile t&g 
WM-42 \devel hsg 1 10 |wd post & bm |post & bm cone slab on gr |plank deck 
pitched roof pumice blk it ; blt-up 
Santa Fe, NMex 9/-12’ conc slab cem blk/wd resiliant tile t&g 
WM-43 devel hsg 1 6 ost & bm |post & bm cone slab on gr (plank deck 
pitched roof —_|pumice blk/ A F blt-up 
Santa Fe,*NMex 9/~12’ conc slab cem blk/wd resiliant tile tk&g 
WM-44 resid 1 12 |mas bearg |hol pumice conc|wd jsts/sub wd jsts 
walls/wd jsts |blks/fur/cem |fir/oak fin fir’ |blt-up 
Santa Fe, NMex 9’ 6’-12” | rafters stucco/stueco oak strip firg |t &g 
WM-45 resid Yb-1 8 {rein conc cem blk &/or wd jsts wd jsts 
wd fr wd fr/wd siding ; blt-up 
Santa Fe, NMex 914’-176’ cem blk oak strip firg |t&g 
WM-46 resid 1{ 12 |wd fr walls wd studs wd jsts over ied jsts 
|flr & roof |sheathg & cem |wd girders \blt-up 
Santa Fe, NMex | HOGS | |stucco oak strip frg |t&g 
WM-47 sch 1 20 |lam arches & ioe & gi blk cone slab on gr |t & g 
ms 
Sheridan, Wyo | \12’ | |stl pipe cols face brk lallasph tile —_|blt-up 
WM-48 off & gar 1 6 [mas mas cone slab |jsts 
| wd deck 
Murray, Utah 16 |brk lasph tile |blt-up 
SN-23 warehse i 4 |stl cols & hol cone blk conc & rein |pourd gyp 
. |bms cone jinsul 
Edwards, Calif 2914’ cem-water pnt |conc {blt-up 
SN-24 sales & b+i 4 'conc & conc blk|cone/cone bik {conc slab on st! |blt-up grav 
3 __ |storage walls/stl cols forms & open |on conc slab 
San Diego, Calif 12’ avg «& bms/trusses {stucco-pntd web jsts 
NW-17 dorm b+3 28 |rein cone face brk clay _|tile filled cone {conc jst 
continuous tile back-up jst asph tile 
Bozeman, Mont B20 bms face brk linol tile p&g 
NW-18 hi sch _ part 1-1 47 |wd/stl/cone _—_|lam posts, stl |conc on gr wd deck 
varies bearg wall & cone cone on stl jst |cone on stl jst 
Helena, Mont 14’-30/ blt & welded _|face brk/cone |wd/asph tile |p&g 
NW-19 * loff bldg 2 18 |wd post & bm {conc fire walls {conc slab lwd fr 
& fr & wd tr wd/ 
Eugene, Oreg 20’ stucco/conc asph tile blt-up 
NW-20 loff & shop il 16 |wd fr wd fr wd jsts wd truss & 
bldg compos 
Eugene, Oreg {14” cedar lasph tile 
NW-21 sch 1 36 |wd fr reinconc ret _|cone slab & wd |sheathg & wd 
lam bms walls wd frs/ _|jsts asph lists 
Eugene, Oreg 12’ wd/cone \tile/maple blt-up 
NW-22 sch 1 26 |wd studs & conc & cone _—_|cone slab jsts/sheathg 
jsts blk blt-up 
Reedsport, Oreg 14/ | asph tile 
NW-23 ment hosp | b+1 8 {rein cone cone blk & cone slab on —_|cone slab & 
inmate varies | cone conc blks blt-up 
Salem, Oreg cottage _|11’-26 | stucco/copper_|asph tile | 
NW-24 \2 dorms b+3 20 |stl mas (brk) sr jsts w/conc |bar an 
sla conc sla 
Parkland, Wash 29/ (both ) brk nok tile bieup 
NW-25 bank b+1 8 pied lam wd_ |brk cavity cone t&g 
mS 
Redmond, Wash 12’ { brk terraz blt-up 
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Window type 


glazing 


sliding alum 


|proj stl 


dsa 


alum 

heat absrbg 
linsulg gl 
awne type 


lalum 
|stl . 
| 


jalum awng type 


fixed pl gl 
wd hopper vent 
|dsb 


|storm 


wd hopper vent 
S| 
storm 


wd hopper vent 
dsb 


|storm 
wd hopper vent 
dsb 


|storm 
wd dh 


|dsb 
\stl 


horiz sliding 


stl 

fixed 

dsb 

{alum ribbon 
|strip 

dsb 


bee proj 


stl 


wndw gl 
alum 


stl 
alum 


dsa 


alum & stl w/ 
fixed sec/dsa 
& heat intercept 


stl fr & single 
glazd 


alum 


{stopped gl & 
stl oper 

dsb 

stl 


dsb 
stl 


BULLETIN OF THE AMERICAN 


Partitions 


finish 


stl & wd 


|stud & plast bd 
cone blk 

wd 

plast & 
moveable partns 
|plast 


plast 


cone blk wd fr 
pntd blk 
stained wd 


wd studs 
drywall & 
plast 

wd studs plywd 
panelg stain or 
varn 

|wd studs plywd 
panelg stain or 
{varn 

wd studs plywd 
panels stain or 
varn 

wd studs plywd 
panels stain or 
varn 


ee 


Special 


finishes 


in bank 


acid-resistg 
plast 

marb in lobby 
tile in toil rms 


| 

| 

redwd 

plywd 

\cer tile 

{metal tile 
ees in baths 


metal tile : 
wausct in baths 


metal tile 
wnsct in baths 


metal tile 
|wnsct in baths 


wd studs cer tile 
|\vermic plast wnsct in baths 
| pntd 

wd studs brk chimney & 
plywd panels walls in kitch 
mahog/varn 

wd studs metal tile 
plast wnscts in 
putd baths 

stud & mas glazd |nat birch & 
|tile wnset gum plywd 
{nat plywd | 

cone blk | 

|plast | 

ne conc blks | 

| | 

wd studs & int |putty coat 
stucco/cone blk/ _ |plast in 

pnt cone blk/pntd |toils 

clay & struc glazd joak hemlock 
tile plast walls panelg 

acous tile clgs 

fr & struc glazd = |mahog 

tile plast walls |hemlock 
acous tile elgs |panelg 

wd stud & plstbd |cedar bds over 
hardbd over |plstbd 
|plstbd | 

wd studs \cedar bds & 
plywd bds on |cedar veneer 
sheet rock | 

{wd studs \wd panelg 
gyp 

hardbd | 

studs | 

gyp 

hardbd 

cone blk stl stud |wd panelg 
plast | 

pntd blk 

met studs «& plast 

plast bd & 

plast/birch 

brk birch 

birch 


plating rm walls |stm-gas boil fin tube|1 rm absolu 


INSTITUTE OF 


Heating 
system 


$ % | $ 


boil/fin tube & duct sys 


|34,800-S-14.8 


lrad take off hi-pres !control 
|7,000-S-4.9 | 

lelec pumps & heat |compl chill 
lexch/comb air'& rad|water & ail 


|coils 385,858—18.9 
|gas-lo pres steam __ evap clg col 
& pkgd uni} 
| 67,850-19.75 || 
|gas/forced perim vent 
warm air only 
{11,220—6.2 | 
|gas boil/h.w./ceilg evap coole " 
unit heatrs roof | 
17,907—18.7 
gas-circ, revers 


ee perim warm air 


gas cire, revers 
flow perim warm 
lair 


gas circ, revers 
ew perim warm 
air 


| 
gas circ, revers | 
| 


flow perim warm 
air 


gas /cire warm 


Fe 
1,447-5.25 


gas warm air 
|perim circ 
883—4.25 


|gas-warm air 
circul 
|967-S-4.3 

| 


low pres toni gre 
unit vents 
|55,500-S-20.5 


{gas hot air 


1,980—7.6 | 
|direct gas units {film stor se 


10,900—1.7 |3,400—6 
gas unit heaters lea cooler 


4,611—4.6 
low pres steam/nat jexh kitch 4 
gas/wall hung fin tb |bath rms 
246,330-S-22.4 f 


low pres steam/nat 


gas 
301,710-S-20 


oil boiler & vol air 
heaters 
19,734—21.9 


deisel oil low 

pres stm vol htrs 
16,500—19.9 
{oil-low pres steam | 
unit vents/convecs 
1113,604-S-26.4 | 


low pres steam/oil 
vol heaters 
66,000-S-23.6 


centr heatg plant | 


evap cooler 


unit vents ; 
mech exhae 


design for f 
install 


designed fo 
cooling cyci( 


heat exchangers 
69,557—34.5 

stm w/h.w. convert 
oil/recessd convecs 
| 172,250-S-19.4 
h.w. boiler/oil 

circulatg h.w. 


ioe 


j 
| 
ARCHITE 
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( | . . 
ping & Electrical Elevators Site Built-in & serv | Special fndtn C 
niklers alt uf ontract Total Total 
mvg stairs | improvements | connctd eqpmt | conditions Special features Gen’l const| separate Cubic Square | contracts | ¢ /ef | $/sf 
% $ YX $ % $ $ date contract | contracts feet feet 
| 2 A % % | S$ % i $ | 
1 elev \frn 17,500-S-7.4 yr-round compl air cond {lump sum 137,500 97,960| 172,900 235,460| 1.36 
5 vault drs & safe vault & dr, comp! fire 
E (0,160-S-8.6 8,400-S-3.6 | 17,100-S-7.3 proof construc 1 Se 53 
1 hydrau ] exten ¢ elec hi pres steam lump sum 91,735, 60,500) 403,200 141, 735, .35 
27,000-S-19 5,400-S-3.8 ste 8 Oc 158 
‘ 3 elev | facade & glazg |conc raft type wd |mov metal partns AIA A-1 457,594 1,400,416] 125,180) 2,044,617) 1.46) 16.33 
j 269,470—13.2 [piling used for 
Es 226,894—11.1 _|168,511-8.25 | soil stab under _|106,103-5.2 6 Mr ’53 | 
t AIA A-I 247, 155 720,000, 49,000, 338,340, .47) 6.90 
E 23,335—6.9 | 28 Fe ’54 
kitch ALA stand 138, 747 142,038 15,782 181,687| 1.28) 11.51 
8. 14,520—8 2,600—1.4 
Wy play sculpture swimg pool heatd, AIA A-1 70,593 500 94,000 7,900 95,960| 1.02] 12.14 
| allowance play courts, 
g 6,960—7.25 | 500-S-.5 9’ vert metl operg louvres|26 Ap ’54 
} | | paved patio terrace & owner bldr 12,950 | 21,058 1,830 12,950 .62| 7.08 
| fence (very) levels, flat er 
roof $275 less Jy ’54 
varying design in flat roof {owner bldr 12,045 18,830 1,740 12,045 -64| 6.92 
jor integral fence extensns_|(develpr) 
& variatns in blk color Au ’54 
patio & fenced walls & owner bldr 12,245 20,098 1,765 12,245 -61| 6.94 
paved flr no roof (develpr) 
Au ’54 
patio high fences paved flr owner bldr 12,245 20,000 1,742 12,245 61) 7.04 
(develpr) 
Au ’54 | 
costly utility exten patio walls & AIA short 27,539 23,085 2,105 27,539} 1.19| 13.07 
f + trenches on flagstone paving form 
1.9 1,538—5.6 2,158—7.8 498—1.8 hillsides 1,200 sf 27 My '54 
i elec range extremely hard | AIA short 20, 929| 17,228 1,590 20,929] 1.21] 13.17 
j top oven clay soil form 
0.9 |1,184—5.66 360—1.7 326--1.6 27 Jy '54 
furnished by | AIA short 19,090 2,860 23 , 326 2,279 21,950 -94| 9,65 
i | owner form 
-8.6 1,325—6 27 Au ’54 | 
| | ; eee ghey paths 23,000 es .85| 11.78 
le 8,754-8-3.25 | |1,100—.4 [S053 i 
i | stip sum | 20, 688} | 32,000 % 25,951| 81 
| monthly 
6.9 |1,488—5.75 payment | 
i | | elec aerial | gen | 536,800 3,307,000 120,684 632,239! .19| 5.25 
system exten 
15.2  |40.000—6.33 8,139-1.3 | 23 Jy ’5 | 1 ’ 
i | 1 elev lresil firg 699-.7 |adol.e soil requires’ jlump sum =| 78, 618| | 150,824 11,981| 100,093| .66| 8.36 
| |glazg & store , [sheet pilingon | |special | } | | | | 
6.1 3,240—3.2 5,638—5.6 | front !,206—1.2|two sides | 28 Je’54 | | | | | | | 
/ gen constr ier constr with heatg lavatories in each rm sev contracts | eres Baa 876, 742| es 1,099,614| 1.25] 12.59 
) cost cost 
2 vee 2 elev | 12 Jy’54__| 
| | seatg & fixed jexten site gradg 3,500 sev contracts | 1,057,700] 1,506,424] 1,735,150| 105,100] 1,506,424 .87| 14.32 
| furn seatg capacity in gym | -S | 
z 114,520-S-7.6 | | 32,494-S-2.2 {18 Fe’54 
i | stip sum 89, 990] 87,290 ees 89,990] 1.03] 10.30 
| | ; 
ig 9,300—10.3 | | 15 Mr’54_—| | 
1 cee demon kitch & stip sum | 82, a 134, 467| 10,029 82,794 .62| 8.25 
if util rm . 
3 7,399-—9 | | | 10 Fe’54 | | | 
| | |hillsite site site drainage stip lump | 480,879| 152,604 520,000 43,208 430,879 .83| 9.97 
| | sum | 
g 39,000-S-9 17 Je’54 
— | | | stip lump 185,690) 94,000 423,000 30,200 279,690 -66| 9.25 
sum 
g 28,000-S-10 30 Je’54 | | 
| | consid drainage stip sum pe | ey 201,500 79 
| | | 
eg 8,604—4.25 | | 25 Ja’54 
trunk lifts fixed furn | |blt in furn for all student, |stip sum 671,517) 315,881 620,000 64,000| 887,398] 1.43] 13.8 
| study & bed rms, ineldg 
ig [58,762-S-6.6 84,869-S-9.5 wardrobes, dressers, etc 19 Oc '53 
| | | fix 7,707-S-12.3 | |fixed price | 52, 022| 11,302 48 334 4,750 63,325| 1.31] 13.33 
| drap 824-S-1.3 | ‘ | | 
vault 2,500-S-4 i |1 Ap 752 | 
NT eee  —— acne 
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ADDITIONAL DATA — SPECIAL BUILDING TYPES 


SCHOOLS 
ee ie a eer Aad aS hs Pe nt Se, 
. No. s.f. | s.f. | s.f. 
eat pupil auditor =|  gym& kitchen & $/pupil 
STIS stations assembly | athletic cafeteria 
NE-12 5,934 3,592! 
NE-13 640 3,831 907 
multi purpose 
natn reid ea a ent SE A i et dena lls ea Beat 
NE-16 550 5,508} §, 225 8,243 1,729 
| 
cE Na a ee oa ee ee 
NE-17 740 8,685 4,419 1,426 
NY-37 800 14,500 ae 1,368 
NY-41 560 4,464 1,980 1,308 
NY-43 800 1,368 
NY-44 600 tues 13,344 4,440 2,324 
MA-32 475 | 608 
| 
TX-26 12 6,210 14, 620 
multi purpose 
TX-28 {5 8,310 21,719 
multi purpose 
TX-32 13 5,400 16,185 
| multi purpose 
TX-34 10 71185 
GL-37 300 1,400 1,400 316 
| 
GL-38 360 263 
GL-39 16, 100 
GI-40 800 22,387 6,441 1,737 
GI-42 6,550 6,550 
GL—44 400 5,740 8,172 
ae Ee eee eee eee ee 
GL-51 390 2,400 924 
\ 
—— ee ee SE eee eee 
NC-66 90} 3,040 | 1,906 
i multi purpose 
NC-67 270 3,040 862 
CO — 
NC-68 | 400 4, a 4,650 649 
ee ee eee eee ee 
NC-70 2, | 104, 824 24,976] 
Rg SSS. 
NC-72 150 380 873 
multi purpose 
NC-75 500 10,750 1,980] 1,258 
NC-76 210 3,200 630 1,107 
a + 
NC-81 540 2,800 3,350 991 
a 
NO-83 400 2,440 620 892 


— 10,329 
NC-91 | 1,800! 12,560 46,000 9,440 1,433 
NOCOO no —  —— 
NC-92 280 5,040 521 967 
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4 


SCHOOLS (CONTINUED) 


i No. S.T. | sf. s.t. 4 
coun pupil auditor | gym & kitchen & $/pupil 
SSD stations assembly athletic cafeteria | 
NC-95 320 3, 600 | 
Scr ee 


ie) 
BD 
iS] 
S 
an 


multi purpose 


3, 280 


7,200 


1,900 


WM-88 


2,272 


i) 
rr 
o 


WM-47 


4,800 


oo 
w 
bo 
a 


NW-18 


5,120 19,712 


NW-21 


540 


6,420 


oO 
bo 
S 


NW-22 


400 


Op704 
multi purpose 


HOSPITALS 


Region Total No. beds in 
case Type Type of food service $/I 
No. wards; 2-bd ; priv ; total 
Se nse ee ee ee 
NE-25 |osteopathic Siete 2| *25 truck service from main 1 10 
kitchen | 
MA-28 |general 100] 118] 35] 253\|cent-bulk food carts to flr | 11 
| pantries 
MA-80 {general 26] 26], 30|  82\cent-bulk food carts to fir | 13 
| pantries 
GS-18 |general 32| 200 e 250\cent tray service 16 
GL-45 |general 72] 62 a *161]‘meal pack’ system 19, 
| 22 
GL-46 |general | | 210 | 210|cent tray service 15 
GL-49 |general 38] 19]  S7lcent service—heatd food 20 
| carts to flr servg pantries 
GL-50 |tuberculosis 16| 60 2|  78\food cart to firs/trays prep | 10 
| in kit/cafe for staff & help 
NC-78 |chronic & psychiatric | 24| 86] 23] 183|dining rm facil & tray serv 7 
NC-99 |gen & neuro-psychiatrie | 470 108| *578\cent bulk food distrib 16 
36 
NW-23 |mental 100 sy 2; 


*NE-25—inel 3 isol beds; *GL-45—not incl 22 convent bed; *NC-99 not incl 3 bassinettes. 


MULTIPLE DWELLINGS 


; number of 
region laundry | restaur | recreat $/ro 
case No. units rooms | kitchens | baths s.f. sf. sf. 
NE-20 190|snack bar 14| 310| 2,800 4 
| 
NY-38 116 2 22 340 | pe hy 6 
NY-47 24 44 di 3 296 1,040 662 6 
GL-43 112 504 112 112 | | 2 
| 
NC-71 16] 28 4 8 150 200 5 
| 
SS tn ey 
NW-17 2 162 3I 8 544 9,778 7,347 6 
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TECHNICAL NEWS 


a nnneneetnnssmesmenence i eeeenersrnreneeees-ne emeeemmeennes scape ossevmnememessmennesen on 


‘rata — july-august bulletin 


redits for hospital plans used in July- 
ugust AIA Bulletin were inadvertently 
aitted. Plan of Hunterdon, p 113, 
as courtesy Architectural Forum. Plan 
Lankenau, p 115, from promotional 
oklet. : 


Hospital Program of United Mine 
forkers” by Richard J. Adams, AIA, 
117 — Following is correct listing of 
chitectural firms: southern group of 
spitals at Harlan, Kentucky : Sherlock, 
nith & Adams, Montgomery, Alabama. 
orthern group at Williamson, West 
irginia: York « Sawyer, New York 


int cooperative committees: 


int Cooperative Committees with 
hich The Institute participates serve 
constructive purpose in providing a 
edium for consideration & action on 
atters of mutual interest. 


fith encouragement of the national 
int Cooperative Committee of The 
stitute & The Associated General Con- 
actors of America, some 46 local joint 
operative committees have been formed 
‘members of The Institute « AGC to 
e benefit of both groups at local level. 
t a recent meeting of the national Joint 
9operative Committee it was decided 
at recommendations & actions of the 
tional committee would be of interest 
members of AIA & AGC, at local 
vel, & that summaries of same should 
transmitted to secretaries of local 
apters of The Institute « AGC «& to 
cal Joint Cooperative Committees. 
uthern california chapter’s ‘job 
inic’’ 
he Institute’s Chapter Affairs Commit- 
2 has awarded a deserved “Oscar’’ to 
e Southern California Chapter’s “Job 
inic,” third issue of which has been 
ued by the Chapter’s Technical « Ma- 


rials Committee. 


irrent issue reports results of joint 
seting of Excavating « Grading Con- 
ictors Association & Chapter’s Tech- 
-al « Materials Committee, including 
plication of local ordinances to grad- 
x; cuts, fills, excavation, & compac- 
ns; typographical surveys; grading & 
cavation plans, & other phases of ex- 
vation, grading & paving to be con- 
lered in preparation of drawings & 


scifications. 


1 excellent example of a worthwhile 
‘yice which may be undertaken at local 
rel. 
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local joint AIA-AGC committees: 


Joint committees of members of local 
chapters of The Institute and The As- 
sociated General Contractors of Amer- 
ica provide a useful medium for con- 
sideration & adjustment of matters of 
mutual interest. 


Variety of problems presented to these 
local joint groups illustrates importance 
of maintaining these contacts which do 
much to create a better understanding of 
problems of individual or mutual interest. 
At a recent meeting of one of these joint 
committees following topics, which have 
more than local interest, were discussed 
& resolved: 


On question of architects meeting with 
union business agents on controversial 
matters it was pointed out architect has 
no contractual relationship with unions, 
as has contractor, & in dealing with a 
union business agent an architect might 
so damage position of a contractor with 
such union as to affect contractor’s li- 
ability to the architect’s client. 


The committee strongly recommended 
that under all normal circumstances ar- 
chitects should refrain from business dis- 
cussions with union representatives, leav- 
ing those matters to contractor who has 
that contractual obligation. 


On question of interpretation of specifi- 
cations, with respect to division & group- 
ings of different trades, it was pointed 
out there was a tendency to consider di- 
vision & grouping of work, as specified 
by architect, as mandatory in assigning 
of work by contractor. 


Committee agreed that industry should 
be advised that specifications are ar- 
ranged for convenience of architectural 
problems & are not intended to dictate 
type of contractor to be assigned to par- 
ticular portions of work. 


Committee recommended that this be 
made clear by a supplementary General 
Condition stating that specified division 
of work is for convenience of architect & 
is not to be construed as an assignment 
of labor or material to any craft or con- 
tractor. 


appointments to committees: 
The AGC has appointed J. W. Cawdrey, 


of Seattle, Washington, a representative 
on the ‘National Joint Cooperative Com- 


mittee of The Institute « The AGC. 
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cracking plaster: 


September issue of Architectural Forum 
published an article entitled “Cracking 
plaster & tile walls in Seattle building 
stir row over who is to blame.” Build- 
ing in question is Seattle's War Me- 
morial Public Safety Building, housing 
its police & public health headquarters. 
A year or more after completion of 
building the city Building Superintend- 
ent asked the City Council for $50,000 
for repairs including in list of necessary 
work as the ‘“‘main problem” the crack- 
ing of plaster & tile. 


Building was plastered with a perlite 
aggregate known as Dantore & it is re- 
ported similar conditions exist in other 
buildings where this particular product 
was used. Reports persist from other 
sections of the country that unusual 
cracking of light-weight aggregate plas- 
tering is occurring in many buildings al- 
though favorable reports indicate that 
unsatisfactory performance appears to be 
exception rather than rule. 


An important factor in the cracking con- 
ditions is that evidence is not likely to ap- 
pear for a year or more after completion 
of work but is then apt to be progressive 
& cumulative. 


So far the reason, or reasons, for these 
conditions has been subject of varying 
opinions, with a tendency on part of 
those interested in perlite to point to 
record of successful installations & to 
attribute unsatisfactory performance to 
other factors than material itself. 


This is by no means a convincing argu- 
ment nor does it aid in solution of a prob- 
lem of vital interest not only to those who 
produce perlite but plastering industry, 
& architectural profession as well. 


Reports of unsatisfactory performance 
travel fast & far & speak with louder 
voice than satisfied customers. Nation- 
wide attention has now been directed to 
a situation that deserves immediate & 
most thorough investigation by recog- 
nized technical authorities having no di- 
rect interest in production or marketing 
of perlite. 


Whether apparent fault lies in material 
itself, or technics of its use in combina- 
tion with other materials, facts should 
be quickly ascertained & published if ar- 
chitects are to continue to specify perlite 
with confidence in its performance. 
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TECHNICAL NEWS (continued) 


TECHNICAL NEWS (corti) 


ceramic coatings: 

The Armour Research Foundation of 
Illinois Institute of Technology has an- 
nounced development of new & flexible 
ceramic coatings that may be applied to 
a wide variety of materials. 


New coatings, to be known as Solution 
ceramics, differ from conventional coat- 
ings, such as porcelain enamel, as they 
are not brittle & can be applied to almost 
any clean solid surface at a few hundred 
degrees Fahrenheit. 


These coatings are highly resistant to 
heat & the more refractory ones can be 
used to protect metal against molten 
metal or slag. “They are also resistant 
to chemical attack even at high tempera- 
tures. 


CLINIC SERVICE 


(note: insufficient reports have been re- 
ceived to run this section as a separate 
feature) 


CS 24—+termite control 


I have recently had occasion to learn a 
great deal concerning limitations of cer- 
tain termite treatment guarantees which 
are currently used & accepted on nation- 
wide basis. When inspection develops 
need for treatment a service contract is 
entered into which assumes to insulate 
building against attack of termites & pro- 
vides for reinspection & further necessary 
treatments without additional cost, This 
contract may be extended from year to 
year at a stated price. 


Fortified with this contract, « promised 
guarantees of its fulfillment, an owner 
might appear to be justified in assuming 
no further danger to his structure from 
termite attack. 


What owner is not likely to understand 
is that he has not purchased immunity 
to termite attack nor does his contract 
provide for repairs & replacements which 
may develop due to continuing activity 
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of termites regardless of control treat- 
ments & reinspections by control service. 
In a building with which I am familiar, 
x which was under contract with a re- 
inspection control service which, no 
longer ago than January 1954, reported 
no visible evidence of infestation, it was 
recently necessary to install new sills, 
studs, flooring & joists up to 2nd floor 
level in some areas. Although assurances 
of control & reinspection service had not 
operated to prevent this situation it 
would assume no responsibility for mate- 


rial costs involved. 


A: Your experience makes it evident that 
termite control measures, even when ac- 
companied by reinspection service & ap- 
parently gilt-edge guarantees, fail to 
provide protection from continuing & de- 


structive attacks which may involve sub- - 


stantial & costly reconstruction. It would 
appear an owner would be justified in 
accepting the slippery terms of a control 
service contract that provided “To in- 
sulate the building against the attack of 
termites,” as a guarantee against further 
termite activities. It is evident from 


your experience that such is not the case. 


CS 25—aluminum windows 


What can be done to discourage manu- 
facture & installation of aluminum awn- 
ing type windows like the ones described 
below ? 


Manufactured from heavy extruded sec- 
tions for installation in a hospital with 
all lights vented up to 4’ high & approx 
3’ to 5’ in width. Sash operate from a 
single rotary crank in center of bottom 
rail, width of window making no differ- 
ence in relative operation of sash. 


In cool weather excessive infiltration 
occurs & adjustments made failed to ob- 
tain a positive locking of any of lights 
which continued to drop out of adjust- 
ment. 


Gearing on central crank is not sufh- 
ciently strong to withstand force required 
to turn rod that runs across lower rail. 
This rod actuates 2 levers that operate 
an arm that raises & lowers rods’ & push 
out & pull in awning type vent sash. 
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Vertical rods have no latch nor is a 
ing light provided with a keeper 
could be engaged in a latch on ver 
rod. Result is a loose-fitting light 
rattles in wind & an attempt to ¢ 
sash tightly is likely to strip opera 
gears. 


A: It is evident from above report 

this installation fails to meet reason 
requirements for a properly designe 
constructed weather- & air-tight m 
operated sash with operating gears so 
signed & constructed as to provide | 
ability & proper operation, & that 

ducer of sash has been unable, or is 
willing, to remedy these defects. 


For protection of producers of aw1 
type sash which provides satisfac 
service, it is to be regretted that | 
policy of The Institute not to pul 
names of producers of materials invo 
as part of reports of unsatisfactory 
formance of building materials & eq 
ment. 


Some 20 manufacturers of alumi: 
windows are members of the 4/uzni 
Window Manufacturers Associa 
which has established specification 
minimum structural standards cove 
quality of construc 
strength of sections & minimum ait 


filtration requirements. 


materials, 


Products of these manufacturers 
tested by the Pittsburgh Testing Lal 
tory & when approved are identifie 
a “Quality Approved’’ Seal. 


Manufacturer whose windows are 
ferred to in foregoing report is n 
member of The Aluminum Wir 
Manufacturers Association. 


Members are invited to write in ans 
or additional comments or raise 
questions. A printed form for 
dential reports on materials &/or e 
ment is available from the ‘Tech 
Secretary. 
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TECHNICAL BIBLIOGRAPHY 


———————————— sss 


key 
b—bibliography p—plans & details 
d—diagrams s—sketches 
g—sgraphs & charts t—tables 
m—maps v—photoviews 


ollowing are available from Superin- 


ndent of Documents, Government 
rinting Office, Washington 25, DC 
stamps not accepted ) 


ipes, Ducts, & Fittings for Warm-Air 
eating & Air Conditioning, Simplified 
ractice Recommendation 207-54 
Supersedes R 207-49) 

Commodity Standards Division, Office of 
Technical Services, US Department of 
Commerce, August 1954, 6 x 9, 18 p, 10¢ dt 
ontains simplified list of pipes, ducts, 
fittings for warm-air heating, & air 
ynditioning for gravity, forced air ex- 
nded plenum & perimeter systems with 
cetches as an aid to identification of 
ems listed. 


ire Endurance of Open-Web Steel-Joist 
loors with Concrete Slabs & Gypsum 
eilings — Building Materials & Structures 
eport 141 

James V. Ryan & Edward W. Bender. US 
Dept of Commerce, National Bureau of 
Standards, August 1954, 8% x 11, 17 p, 
20¢ dtv 


eported results of 18 fire tests on open- 


eb steel joist floors, 16 of which were. 


rotected by ceilings of gypsum-perlite 
laster on gypsum lath “‘furred” directly 
) joists. 


‘ests indicated that open-web steel joist 
oors with ceilings of perforated gypsum 
ith & gypsum perlite plaster will pro- 
ide fire resistances up to 134 hour & 
1ose with adequate reinforcement to 
ore than 4 hours. 


rost Closure of Roof Vents in Plumbing 
ystems — Building Materials & Structures 
eport 142 

US Dept of Commerce, National Bureau 
of Standards, October 1954, 8% x 11, 31 
p, 25¢ dtv 

eports results of investigation to de- 
‘rmine how partial or complete closure 
f roof vents by frost in cold weather 
ight affect venting of building drain- 
xe systems. Partial or complete closure 
uring very cold weather has been re- 
orted from northern states & Canada. 
‘his may lead to sufficient losses of water 
. trap seals of fixtures to permit entry of 
wer gas into rooms of building. Con- 
itions contributing to this occurrence 
‘e stated together with methods for re- 
irding or prevention. 
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Deflection Characteristics of Residential 
Wood-Joist Floor Systems 


Housing & Home Finance Agency, Wash- 

ington 25, DC, Housing Research Paper 

30, April 1954, 8 x 1014, 64 p, 40¢ dgtv 
Data developed by these investigations 
of single-joisted residential wood-floor 


systems seem to support following con- 
clusions : 


e Limiting deflection of joists supporting a 
lath & plaster ceiling to the traditional 1/360 
of the span, based on a load of 40 psf when 
applied to joists only, cannot be depended 
upon to prevent plaster cracking when lath 
is nailed directly to joists, as is customary 
in most residential construction. 


e Deflection should be reduced to approxi- 
mately 1/720 of span where lath is nailed 
directly to joists, to provide a reasonable 
factor of safety against plaster cracking. 
This can be accomplished at slight additional 
cost, by using next larger joist size. 


e When lath for plastered ceilings is nailed 
directly to wood joists, inverted T-beam 
action is developed to extent that nails can 
transmit the shear. This causes combined 
tension & bending stresses, which tend to 
crack plaster at deflections often less than 
1/360 of span. 


e Where lath & plaster is furred down or 
suspended, inverted T-beam action would 
not develop, & 1/360 rule would be much 
more dependable in preventing plaster crack- 
ing. 


e There is no evidence that directly nailed 
gypsum wallboard could tolerate greater de- 
flection than plaster or gypsum lath nailed 
directly to joists. Increasing deflection to 
1/240 of span, when directly nailed gypsum 
wallboard is used, accordingly, does not ap- 
pear feasible, if cracking is to be avoided. 


e Lightweight aggregate plasters can tol- 
erate less deflection than heavier sand-ag- 
gregate plasters, when lath is nailed directly 
to joists. Former are weaker in tension & 
hence would be less able to resist combined 
tension & bending stresses caused by inverted 
T-beam action. 


e A deflection of 1/360 of span under a 
uniformly distributed live load of 40 psf, 
when applied to joists only, currently allow- 
able in most building codes, is probably 
largest deflection that would be acceptable 
to a majority of homeowners, from stand- 
point of vibration & comfort. 


e Reducing stiffness of joists to 1/360 of 
span, under a 30 psf uniform load, would 
probably produce a floor which would not 
be acceptable to majority of homeowners, 
from standpoint of vibration & comfort. 


e Where a 25/32” hardwood strip finish 
floor is laid at right angles to joists, spaced 
16” on centers, over 25/32” diagonal wood 
subfloor, contribution made by X-type bridg- 
ing to lateral transfer of concentrated loads 
between joists is so small that consideration 
might be given to reducing cost by omitting 
bridging. 
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e Where joists are spaced 16” on centers & 
other than 25/32” wood sub-floor; or where 
strip finish floor is laid parallel omitting X- 
type bridging, provided span of joists was 
reduced sufficiently to compensate for con- 
tribution made by right-angle 25/32” strip 
finish floor & bridging to lateral transfer of 
concentrated loads between joists. 


Fire Resistant Construction on the Farm 
Farmers Bulletin No. 2070 US Department 
of Agriculture, July 1954, 6 x 9, 28 p, 154, 
mspv 

Informative bulletin well illustrated with 

recommended details of planning & con- 

struction, & attention to mechanical 
equipment installations. 


Points out that in an average year 3,500 
people lose lives in farm-building fires, 
with loss of livestock, crops, machinery, 
& other property averaging $100 million 
dollars. 


Bituminized Fibre Drain & Sewer Pipe 
Commercial Standard CS 116-54 (super- 
cedes CS 116-44) September 1954, 6 x 9, 
14 p, 10¢ dt 

This standard covers uses, general re- 

quirements, physical & chemical proper- 

ties & methods of testing bituminized- 
fibre drain & sewer pipe. Also establishes 

a uniform method of guaranteeing com- 

pliance with the standard. 


American Standard Building Code Re- 
quirements for Masonry 


ASA Sectional Committee A41, approved 
as American Standard A41.1-1953 (NBS 
Miscellaneous Publication 211) July 1954, 
CxO NS Ope 0¢) 
Revision of this complete code of mini- 
mum requirements for masonry construc- 
tion including definitions, requirements 
for materials, allowable stresses, & gen- 
eral requirements for all types of ma- 
sonry except reinforced & veneers. 


Housing Research No. 7 


Housing & Home Finance Agency, Wash- 
ington 25, DC, April 1954, 8% x 11, 78 p, 
45¢ dt 
Final issue of HOUSING RESEARCH con- 
tains following articles: 


e need for developing local housing market 
data 


e@ conversion of one-family houses to multi- 
family 


e interior painting as a remedial measure 
for condensation control 


e highlights of outstanding residential mort- 
gage debt analyses: part Il 


e construction worker & trailer living in 
Bucks County, Pa. 


e bibliography of H&HFA publications 
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Suggested Ordnance on Existing Buildings 
Used or Converted for Use as Nursing, 
Convalescent & Old Age Homes 


National Board of Fire Underwriters, 85 
John Street, New York 38, NY, 222 West 
Adams Street, Chicago 6, Ill, 465 Cali- 
fornia Street, San Francisco 4, California, 
August 1954, 6 x 9, 7 p 
Continuing loss of life in these occupan- 
cles points up need for adoption of safe- 
guards provided in this proposed ordi- 
nance. 


Whether or not adopted as a municipai 
ordinance it will be of informative value 
to the architect called upon to deal with 
occupancies in question. 


Residential Wiring Handbook 
Industry Committee on Interior Wiring De- 
sign, 420 Lexington Avenue, New York 7, 
NY, 1954, 514 x 8%, 32 p, 25¢ dp 
A well sponsored & endorsed revision of 
the 1946 edition of this Handbook. 
The Handbook premises its wiring de- 
sign standards & recommendations on the 
one-story open floor plan house with 
multi-purpose rooms. Standards are ap- 
plicable, however, to two-story or multi- 
family dwellings « for rewiring of older 
houses. Factors taken into account are 
widely accepted role of air conditioning, 
need for added individual circuits for 
numerous laundry & kitchen appliances, 
& probability of continued demand on 
home electrical systems as new equip- 
ment is introduced. 


Home Repairs & Improvements 


Emanuele Stieri. Barnes & Noble, Inc, NY, 
1954, 5 x 8%, 375 p, $1.50 dtv 


Paper bound edition of a book for the 
home handyman originally issued in 1950. 
In addition to material on topics such as 
plumbing & electrical repairs, also con- 
tains chapter on color & how to use it & 
chapter on upholstering furniture. 


Storage Partitions, Circular Series C5.11 
The Small Homes Council, University of 
Illinois, Urbana, IIl., Sept. 1953, 81% x 11, 
8 p, 10¢ ps 

Illustrates & describes planning & con- 

struction of non-load bearing storage par- 

titions, thin-wall studless panels, & full- 
front closets. 
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Window Planning Principles, Circular 


Series F11.0 
The Small Homes Council, University of 
Illinois, Urbana, Ill., Sept. 1954, 8% x 11, 
8 p, 10¢ ps 
Illustrates & describes planning of win- 
dows for daylight & sunlight, ventilation, 
view, & appearance. 


Gold Seal Floors & Walls 


Congoleum-Nairn, Inc, Kearny, NJ, Sep- 
tember 1, 1954, 8% x 11, 48 p 


A Technical Service Bulletin describing 
many products of this manufacturer with 
installation specifications under various 
conditions. 


American School & University, 1954-55 


Vol. 26 


American School Publishing Company, 470 
Fourth Avenue, NY. 8% x 11, 464 p, with 
materials section, bound, $5.00 bdpstv 


Includes over 50 articles on various 
phases of school planning, equipment, & 
subjects of current interest, by well 
known authorities & school architects. 


Also a comprehensive section on mate- 
rials, appliances & items of equipment. 


Graphic Architectural Drafting 


J. Edgar Ray. McKnight & McKnight, 
Bloomington, Ill, 1954, 8 x 10%, 256 p, 
$4.80 bdpsv 


Textbook on architectural drafting 
which presupposes student will have had 
at least one semester of mechanical draw- 
ing. Units of work are presented on 
same scale & in same manner as Is Cus- 
tomary in job practice. Various details 
are given, often by means of photographs. 
Tabulations present salient features on 
several styles of domestic architecture. 
Some basic principles of architectural 


modeling are also presented with illustra-_ 


tions of completed models. 


Simplified Site Engineering for Architects 
& Builders 


Harry Parker & John W. MacGuire. John 

Wiley & Sons, Inc, NY, 1954, 5%4 x 8, 250 

p, $5.00 dt 
Another in series of books which pre- 
sents in simple form various aspects of 
architectural & engineering design. ‘This 
deals with such problems as computa- 
tion of volumes of cut & fill as indicated 
by contour lines, staking out buildings « 
driveways, dimensioning of buildings «x 
sites when angles are other than right 
angles. Use of logarithms for computa- 
tions is emphasized & log tables are in- 


cluded. 
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Estimating Production & .Construction 
Costs > 
Louis Dallavia, Construction Estimator. 
The Dallavia Company, 2110 Elmen, Hous- 
ton 19, Texas, 8% x 11, clothbound, 257 


joy esulby 

Presenting a comprehensive method of 
preparing detailed estimates of construc- 
tion costs with production range tables 
designed to facilitate accurate estimat- 
ing to meet needs of the variable job & 
work class changes existing from one 
project to another. Of value where de- 
tailed estimate analyses are desired to de- 
termine accurate appropriate costs or for 
bidding purposes. 


Time-Saver Standards, a manual of es- 
sential architectural data 


Architectural Record. F: W. Dodge Corp. 
NY, 1954, 834 x 1124, 888 p, $12.50 dptv 


Important reference book in new edition 
with much material added. Dated mat- 
ter has been eliminated so increase in 
bulk is slight. Rearrangement of pages 
& amplification of index should facilitate 
use. New material includes 28 pages or 
structural forms, 6 on stainless steel, 10 
on porcelain enamel. 


Building Check List 
Ben John Small. Reinhold Publishing 
Corp, NY, 1954, 634 x 934, 151 p, $3.50 


Interesting compilation that should serve 
as helpful reminder to practicing archi- 
tect & his assistants. About half is con- 
cerned with specification check lists list- 
ing in considerable detail items to be 
considered in writing specifications. Chap- 
ter 2 is devoted to equipment check lists 
& includes barber & beauty shop, church, 
food service, hospital, laundry, library, 
office, playground, prison, school, theater. 
Chapter 3 is devoted to contract check 
lists & 4 to tips to job captains. Latter 
includes various items that represent au- 
thor’s office practice as applied to build- 
ings of a public works nature but are 
not rules to be applied indiscriminately. 
Chapter 5 summarizes AIA General 
Conditions pointing out in tabular form 
obligations of owner, architect, contrac: 
tor. Chapter 6 provides useful lis: 
of association addresses. 


Perhaps everyone could suggest some 
item which should have been included. 
For instance there is no reference te 
microfilm files or other audio-visual item: 
under library equipment, although refer. 
ence is made to these under other lists 
An introduction detailing scope of work 
might have some advantages. 
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ODULAR MEASURE CONFERENCE 


illiam H. Scheick, architect x former 
fessor of architecture at University 
Illinois, has said “if the building in- 
stry intends to seriously improve its 


product, in terms of better buildings at 
lower prices, it should begin by making 
Modular Measure the routine method 
for dimensioning in building.” 


Building Research Institute 
National Academy of Sciences 
Washington, DC 


9 December 1954 


RESEARCH CONFERENCE: MODULAR MEASURE — 
ITS VALUE IN CONTEMPORARY BUILDING 
conference chairman ______ — Harold Hauf 
Rensselaer Polytechnic Institute, Troy, New York 


9:30 AM EVOLUTION OF MODULAR MEASURE _— —— Max Foley 
Voorhees, Walker, Foley & Smith, New York City 
CONTEMPORARY BUILDING TECHNOLOGY __ _. X. Tuttle 
Giffels & Vallet, Inc., Detroit 
0:15 AM THE VALUE OF MODULAR MEASURE IN PRACTICE 


moderator — Modular Secretary, AIA ______. 
contractors— J. A. Jones Construction Co. _ 
Charlotte, North Carolina 
Baker & Coombs, Inc. ___-. _ James E. Coombs 
Morgantown, West Virginia 
producers —— Goodwin Affiliated Companies C. T. Bridgman 
Des Moines, lowa 
Curtis Companies, Inc. 
Clinton, lowa 
—LaPierre, Litchfield & Partners 
New York City 
Magney, Tusler & Setter 
Minneapolis 


Wm. Demarest, Jr. 
J. P. Caldwell 


Cc. K. Paine 


architects Gannett Herwig 


John Magney 


/2:00 Noon DISCUSSION SESSION 


PAOCELCLO Titans ee ee ee a 


LUNCHEON RECESS 


Harold Hauf 


2:00 PM POTENTIALITIES OF MODULAR MEASURE 
Siect tel tle ae R. M. Drysdale, Jr. 
Virginia Metal Products, Inc. 
Orange, Virginia 
integrated ceilings _._—-R. D. Burnham 
Ey: Wakefield Brass Co. 
Vermilion, Ohio ; 
light stpictiral steel = W. S. Kinne 
University of Illinois 
Urbana, Ill. 
residential building components _____--__--- W. A. Simms 
Dayton, Ohio 
exterior wall panel systems ——-_------__---— Philip Will, Jr. 
Perkins and Will, Chicago a 
discussion 
3:35 PM PUTTING MODULAR MEASURE TO WORK _ John Knox Shear 
Carnegie Institute of Technology, Pittsburgh, Pa. 
4:00 PM _ DISCUSSION SESSION 
TOG EGLO Gee ee Harold Hauf 
4:20 PM SUMMARIES OF THE CONFERENCE 


for the design professions —____-------------____. Norman J. Schlossman 
Loebl, Schlossman and Bennett, Chicago 


for the manuracturer. William Gillett 
Detroit Steel Products Co., Detroit 


ee  ———— 


LLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS 


SEPTEMBER-OCTOBER 1954 


As head of Building Research Institute 
staff, Executive Director, Scheick has 
actively encouraged Modular dimension- 
ing by conducting the 1-day research con- 
ference at National Academy of Sciences, 
Washington, DC, 9 December. Pro- 
gram, as worked out by Building Re- 
search Advisory Board with AIA Mod- 
ular Coordination Office, included re- 
ports on usefulness to date of Modular 
Measure & some well-informed prognos- 
tications of its future. Importance of 
this development in construction tech- 
nology made it possible for Building 
Research Institute to enlist talents of a 
variety of competent leaders in impor- 
tant branches of the industry. A look 
at accompanying program will make clear 
how many aspects of building research 
are immediately affected by improyed 
dimensional method. ‘This conference 
may very well prove to be a milestone 
in progress of Modular Measure as it 
comes to be accepted by US building in- 
dustry as only commonsense way of di- 
mensioning buildings —only realistic 
basis for standardizing product sizes. 


HAUF, SILLING, KRAFT 
RECEIVE ASA 
MODULAR MEASURE AWARD 


Recognizing importance of promotional 
efforts of volunteer enthusiasts in bring- 
ing about universal acceptance of Modu- 
lar Measure, American Standards As- 
sociation has created an award for those 
who “have made substantial contribu- 
tions to progress of Modular Measure as 
a means of benefiting national economy.” 
ASA Modular Measure Award will be 
presented to as many as 3 individuals 
chosen in any one year by the sponsors — 
AIA, National Association of Home 
Builders & The Producers’ Council. 

From many nominations for 1954 award, 
sponsors selected 3 men who have done 
much to encourage acceptance of Modu- 
lar Measure: Harold D. Hauf, AIA, 
who recently left the Institute staff to 
become Head of Department of Archi- 


PAGE 165 


GRID LINES 


tecture at Rensselaer Polytechnic Insti- 
tute in Troy, NY, C. W. Kraft, former 
Director of The Producers’ Council & 
President of the Kraftile Company, Cali- 
fornia clay products manufacturers & 
C. E, Silling of West Virginia, FAIA 
& recent director of AIA. For past few 
years, Mr. Silling’s office has been pro- 
ducing Modular drawings « Mr. Kraft’s 
firm has been manufacturing Modular- 
size products; both have promoted idea 
extensively within industry. Mr. Hauf 
has urged immediate adoption of Mod- 
ular Measure, in his work as architec- 
tural educator, architect & for a brief 


period (between heading Yale architec- 
tural school & being recalled to Navy 
service for Korea build-up) as Editor- 
in-Chief of ‘Architectural Record.” 
AIA Modular Coordination Office has 
added its hearty endorsement to sponsors’ 
choice of Messrs Kraft, Hauf & Silling 
for this honor, stating that its first-hand 
knowledge of enthusiastic & unselfish ef- 
forts of these men in behalf of Modular 
Measure more than warrants the ASA 
award, symbolic of appreciation of a 
good many people who realize impor- 
tance to industry of the new, common- 
sense dimensional method. 


In addition to customary scroll, recipients 
of ASA Modular Measure Award fo 

1954 each received a “marble Module”} 
a handsome cube of marble, 4” of 
each side, which has been furnished by 
the Marble Institute of America as 

suitable symbol of the Modular idea — 
the cube which is the basic Module, di 
mensional least-common-denominator for 
designers & producers in US building in- 
dustry. These gifts serve as tangible 
evidence that support of those who are 
trying to speed industry’s adoption off 
Modular Measure, while unrewarded, is 
nevertheless sincerely appreciated. 


This drawing, one of many in 
exemplifies best use of Modular 
literature. 
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“Concrete Masonry Handbook,’” 


dimensioning in manufact : 
This booklet was published b P aby aenepels 
i ortland C : 
tion, 33 West Grand Avenue, Chicago Yo, Illinois thru ce 


Bibliographies size products. 


appearing in ‘’Grid Lines’’ from time to time su i 
id Li ggest product litera-| 
ture & other publications dealing with Modular Measure & Modular-/ 
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SIMPLIFIED DRAFTING PROCEDURES 


CONFERENCE on subject of “Simplified Drafting Pro- 

cedures,” arranged by Department of Architecture at 
rth Carolina State School of Design, was conducted at the 
iter meeting of the North Carolina Chapter of the AIA. 
yderator for program, which lasted one full day, was J. Roy 
rroll, Jr, FAIA, Philadelphia architect. Panel consisted of 
P. Street, general contractor of Charlotte, NC, & at that 
é President of the Associated General Contractors of Amer- 
; Guy G. Rothenstein, New York City designer; W. L. 


DRESS BY 
Y G. ROTHENSTEIN (concluded) 


In first part of his talk, reported 
in last issue, Mr. Rothenstein dealt 
with basic function of working 
drawings & coordination of speci- 


fications with drawings. He also 
raised question of whether eleva- 
tions are useful any longer as 
working drawings. 


ss-hatching: 

looking over the conference brochure 
; morning & reading in it some letters 
ich came in from architectural firms 
over the country, I was very pleased 
see that everybody seems to be against 
ss-hatching. This really is a left- 
r from the time when we had to deal 
h small structures & generally only a 
ited number of building materials. 
large projects cross-hatching is com- 
tely meaningless. Just to give one 
mple, we very often have partitions 
ich have a wainscot material « dif- 
nt finishes above wainscot. Now 
ftsman who decides to crosshatch 
h a partition faces an extremely com- 
ated problem: at what point to take 
section? (I am talking now in plan; 
section naturally he has his oppor- 
ity to have two different types of 
ss hatchings « that makes him very 
py.) We found that indication of 
rerial types can be handled in very 
ple manner. It can actually be ex- 
ssed in room finish schedule; if we 
» a certain code number to wall ma- 
als in one room, let’s say 52, & have 
ifferent number for wall materials in 
adjacent room, 11 — let’s say, parti- 
1 could become type 52-11. A draw- 
of this partition somewhere in the 
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set of drawings would show how it is 
built so it could actually be shown by 
two single lines. This would be com- 
pletely adequate. 


Another source of trouble is our present 
system of scales. I worked first 10 years 
of my professional experience in Europe 
where we have the metric system, which 
in itself is simpler to use because every- 
thing is divided by units of 10. On 
scales, naturally, they have same division. 
Nevertheless we should keep in mind that 
main characteristic of scale is its rela- 
tivity & we should not become slaves to 
certain scales which have been established 
here for a certain type of drawing. I 
am referring especially in large buildings 
to floor plans which are usually made 
t%’”’ scale & then we find it necessary to 
blow up certain areas because scale is 
too small to show all details. Therefore 
we have another set of parts of this 
building which is generally drawn in 
14’’ scale. Now this again is a case of 
duplication which is very undesirable. It 
is not only draftsman who wastes his 
time; after draftsman these drawings are 
inspected by specification writer, esti- 
mator, checker, contractor, job super- 
visor & very often also client, if it is a 
technical agency. All errors & changes 
which are made have to occur twice. We 


thought of 
just having a more flexible approach to 
scales & we came up with 


a way to circumvent it by 


selection of 
suggestion of using 3/16” as a single 
scale for working drawings on large 
structures. It still would permit getting 
major part of a building on one sheet & 
there would probably be a greater num- 
ber of sheets in a set of drawings but 
certainly less drawings than combina- 
tion of 1%” & 14” that we have now in 
most instances. Therefore there would 
be a reduction,in number of drawings & 
there would be an elimination of danger 
of errors & generally a much more satis- 
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Healy & A. H. Rau, drafting supervisors for General Electric 
Company & co-authors of “Simplified Drafting Practice’; C.F. 
Silling, FAIA, architect of Charleston, W. Va.; & William 
Demarest Jr, AIA Secretary for Modular Coordination. In 
view of GRID LINES’ concern with simplified drafting & detailing 
& since conference gave. considerable attention to Modular 
Measure as a readily available means of simplifying drafting 
procedures, selections from conference transcription are being 
carried in GRID LINES, commencing with the previous issue. 


factory condition in having all informa- 
tion pertaining to a certain area of build- 
ing on one drawing. On small projects 
this has been tried successfully, but 
main resistance comes from contractors 
who complain that their less adaptable 
personnel would not be able to get used 
to such a radical change as simple switch 
from one scale to other. We probably 
will hear some comments on the sub- 
ject from the contractor who is sched- 
uled to speak here later. 


dimension to frame: 


I would like to say a few things about 
dimensioning. Function of dimensions is 
to establish size & location of building 
parts. We have a very different condi- 
tion from 50 years ago & in today’s struc- 
tures which are generally skeleton struc- 
tures. They are either made of steel 
or reinforced concrete rather than last 
century’s type of load-bearing wall con- 
struction. In skeleton construction, we 
have to face fact that there are several 
trades using different sets of drawings 
—structural trades first, then architec- 
When they 
move in, they actually find an existing 
structure. For all practical purposes, it’s 
same condition we face on an alteration 
job. Consequently my point is that it 
makes no sense to give an architectural 


tural trades move in after. 


drawing a complete string of dimensions 
which shows a target condition but which 
is completely unrealistic in relation to 
what architectural trades find when they 
move in on a job to put up curtain walls 
& partitions. Dimensioning of architec- 
tural drawings, in my opinion, should 
be based strictly on local references to 
existing conditions. We have columns 
as perfect references: column centers or 
column faces. Consequently, we should 
tie down all our partitions & various ar- 
chitectural features by 2 dimensions only, — 


not 4, as we do it now in most cases. 
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Advantage of tying these architectural 
features down to only 2 points is that 
draftsman logically would select more 
important dimension which we would 
like to see realized in building. For in- 
stance, if we have a room with equip- 
ment we would make sure that we-give 
dimension that gives enough clearance to 
get equipment in right place. If a slight 
discrepancy occurs discrepancy automat- 
ically is shifted to a less important area 
of this room. Again, by simplifying 
system of dimensioning by using local 
references, we save time & also duplica- 
tions because, if a change occurs, change 
has to be made only once. We do not 
have to carry all these changes thru a 
complete string of dimensions. Gen- 
erally there are fractions of inches in- 
volved & you know how awkward it is 
to check dozens of dimensions when 
fractions of inches are involved. 


sheet size: 


I would like to say a few things about 
estaLlishing of sheet sizes for working 
drawings. Generally when an architect 
arrives at a decision as to what sheet size 
to use, only considerations are sizes of 
boards available in drafting room & con- 
venience of draftsman. ‘There is very 
little thought given to convenience of 
man in field & use of drawings in field. 
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Actually a condition of hardship exists 
because field does not have air-condi- 
tioned rooms which we have (or should 
have) in drafting offices. ‘The wind is 
blowing; there are no reference tables 
available. It is very awkward to deal 
with large drawings, especially if you 
want to check a certain room & have to 
hunt this down in various places in a 
set of drawings. “Therefore it was found 
that convenience of contractor could be 
served by making details on fairly small- 
sized sheets, conceivably even letter- 
sized sheets. “These would be bound in 
a volume similar to what we're doing 
with specifications & this would be much 
easier for contractor on site. If he wants 
to go & look up a certain detail, it is 
less complicated to go thru a small vol- 
ume in book form than to have to hunt 
down location of this detail in a set of 
drawings. 


In many drafting rooms there is a mis- 
conception of good draftsmanship in con- 
nection with working drawings. Main 
ambition of many draftsmen seems to be 
graphic beauty of drawing. My defini- 
tion of drafting applied to working draw- 
ings is shortest, clearest & simplest ex- 
pression of facts. We should always keep 
in mind that drawings are a means & 
not an end, 
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To conclude, I would like to say that 
architect is a professional whose activity 
requires imagination, analytical thinking 
& a great deal of resourcefulness. He 
constantly explores new materials & tech- 
niques to create better buildings in a) 
more economical manner but as yet th 
architect has not applied his very owr 
professional philosophy to production of 
his own work. For example, I have seen 
paradoxical conditions where architeaa 
have had commissions for industrial 
plants. ‘They went into great detail in 
studies of production methods of then 
clients’ products & came up with very) 
functional & very well-designed builds 
ings, answering all the problems of an 
industrial client. “Then they went back 
to the office & used methods for making 
of working drawings of their own prod- 
uct which would have been used 30 of 
40 years ago. It’s been my experien a 
that working drawings for institutional i 
work (now I am talking about hospitals)} 
cost sometimes as much as $500 per draw: 
ing — that’s cost to client. —I expest 
that great economies can be materialized 
by some points which will be stressed ini 
this conference: savings in producticni 
will put architect on a sounder economic 
basis. This will also broaden his fiele 

of activity thru his ability to provid 
more economical service to a much 
broader public. 
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